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ABSTRACT 

The s tudy a r e a  i n  nor thern  Owyhee County inc ludes  approximately 2,340 

square mi les  of land i n  southwestern Idaho. The primary geographic f e a t u r e s  

a r e  t h e  Owyhee Mountains, Owyhee u p l i f t ,  Snake River canyon and lowland a r e a  

between t h e  mountains and t h e  Snake River .  Ground water i s  u t i l i z e d  as  t h e  

primary source  of  domestic and i r r i g a t i o n  supp l i e s  over most of  t h e  a r e a .  

Four geologic formations a r e  most important as  aqu i fe r s  i n  t h e  s tudy 

a r e a :  T e r t i a r y  S i l i c i c  Volcanics,  Poison Creek Formation, Banbury Basa l t  and 

Glenns Fer ry  Formation. Exposures of  t h e  T e r t i a r y  S i l i c i c  Volcanics and 

o l d e r  T e r t i a r y  Rhyoli tes  i n  t h e  Owyhee Mountains and u p l i f t  a r e  t h e  primary 

source a reas  f o r  recharge t o  t h e  a q u i f e r s  i n  t h e  s tudy a r e a .  The s i l i c i c  

volcanics  a r e  a l s o  an important source of  warm t o  h o t ,  a r t e s i a n  water  t o  we l l s  

i n  s e v e r a l  po r t ions  of  t h e  a r e a .  The Poison Creek Formation, a t h i ck  s e d i -  

mentary sequence i s  u t i l i z e d  t o  provide  warm, a r t e s i a n  water  f o r  low-yield 

domestic and i r r i g a t i o n  we l l s  i n  t h e  western po r t ion  of  t h e  s tudy a rea .  The 

Banbury Basal t  i s  t h e  most product ive  a q u i f e r  i n  t h e  s tudy a r e a .  Yields g r e a t -  

e r  than 2,000 gpm have been der ived  from t h i s  u n i t  a t  depths up t o  3,000 f e e t  

below land su r face .  The most ex tens ive  a q u i f e r  i n  t h e  s tudy a r e a ,  t h e  Glenns 

Ferry Formation, i s  important p r imar i ly  a s  a source o f  domestic and small  

s c a l e  i r r i g a t i o n  s u p p l l e s ~  Warm water  under a r t e s i a n  p res su re  i s  der ived  

from sand interbedded with c l a y .  

The s tudy a rea  was de l inea ted  i n t o  seven hydrologic subareas .  Wells i n  

the  Walters Ferry subarea a r e  u t i l i z e d  p r i m a r i l y  f o r  domestic purposes.  Only 

a few of t h e  15 i r r i g a t i o n  wells i n  t h e  a r e a  a r e  p r e s e n t l y  be ing  opera ted .  

Wells flow a t  land su r face  e l e v a t i o n s  up t o  2,400 f e e t  i n  t h e  subarea.  Major 

a reas  of  water- level  dec l ine  have not  been noted .  
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Well development i n  the  Murphy subarea has been very l imi t ed .  Most of 

t h e  wells  supply water  f o r  domestic usage, Water-level dec l ines  a r e  not  

evident  from t h e  s h o r t  record a v a i l a b l e .  

Shallow water- table and deep, a r t e s i a n  aqu i fe r s  have been u t i l i z e d  f o r  

domestic and i r r i g a t i o n  suppl ies  i n  the  Oreana subarea.  Ten i r r i g a t i o n  we l l s  

der ive  hot (130-180'~) water from a deep, a r t e s i a n  a q u i f e r ,  Twenty i r r i g a t i o n  

and domestic wells  ob ta in  water from a shallower a q u i f e r .  Water dec l ines  up 

t o  100 f e e t  during the  per iod  1958 t o  1968 a r e  evident  i n  t h e  deeper system. 

Three aqu i fe r s  provide water  f o r  i r r i g a t i o n  and domestic we l l s  i n  t h e  

Grand View subarea:  a  deep, h o t ,  a r t e s i a n  system, a  shallow, warm, a r t e s i a n  

system and a shallow, cold,  water - table  system. The maximum e leva t ion  of the  

piezometric  su r face  i n  t h e  f i r s t  two systems i s  2,750 and 2,630 f e e t  respec-  

t i v e l y .  Water-level dec l ines  averaging 2 f e e t  p e r  yea r  have been noted i n  

the  a r t e s i a n  systems. 

Seventy i r r i g a t i o n  we l l s  have been d r i l l e d  i n  t h e  Bruneau subarea,  t h e  

most in t ens ive ly  developed por t ion  of t h e  s tudy a r e a .  Most o f  t h e  we l l s  ob ta in  

warm (90-100°Fj water  from a deep, a r t e s i a n  a q u i f e r .  The maximum e leva t ion  of 

the  water su r face  i s  2,700 f e e t .  Water-level dec l ines  o f  one t o  one and one- 

h a l f  f e e t  p e r  year  have been noted i n  t h e  L i t t l e  Valley a r e a .  

Only l imi t ed  development o f  t h e  resource has occurred i n  t h e  Indian Cove 

subarea.  Domestic supp l i e s  a r e  der ived  from a shallow water - table  aqu i fe r  

and a deep, a r t e s i a n  a q u ~ f e r  Declines i n  water  l e v e l s  have no t  been repor ted .  

Recharge t o  t h e  aqu i fe r s  i n  t h e  s tudy a r e a  i s  from p r e c i p i t a t i o n  on t h e  

Owyhee Mountains; discharge from t h e  aqu i fe r s  i s  bel ieved t o  be  through leak-  

age t o  the  over ly ing  formations and land su r face  and through we l l s .  The 

Snake River i s  not  be l i eved  t o  be  h y d r a u l i c a l l y  connected t o  t h e  ground-water 



system from t h e  C.  J, S t r i k e  Dam downstream t o  the  edge of the  s tudy a rea .  

The q u a l i t y  of the  ground water i n  much of  the study a r e a  i s  only f a i r  

f o r  i r r i g a t i o n  because of a s a l i n i t y  hazard. The ground water i s  a l s o  only 

f a i r  f o r  domestic purposes because of an excessive f l u o r i d e  content  i n  por-  

t i o n s  of t h e  a r e a .  



INTRODUCTION 

Purpose 

The ground-water resource of northern Owyhee County is u t i l i z e d  f o r  do- 

mest ic  and i r r i g a t i o n  uses i n  an otherwise d e s e r t  region.  I t  i s  the re fo re  

very important  i n  t h e  continuat ion o f  t h e  present  a g r i c u l t u r a l  p rospe r i ty  and 

as  a  b a s i s  f o r  f u t u r e  development. The S t a t e  Reclamation Engineer has become 

concerned about the  extent  t o  which development should be allowed i n  t h e  

a reas  where t h e  primary source of ground water i s  from deep, a r t e s i a n  aqu i fe r s .  

Some dec l ines  i n  water l e v e l s  have been observed i n  p a r t s  o f  t h e  a r e a  a s  a  

r e s u l t  of we l l  development. 

The purposes f o r  t h i s  s tudy may be s t a t e d  as  fol lows:  1)  t o  a i d  t h e  S t a t e  

Reclamation Engineer i n  administer ing t h e  present  and fu tu re  water  r i g h t s  

wi th in  the  a r e a ,  2 )  t o  ob ta in  a  g r e a t e r  knowledge of t h e  hydrology and geology 

of t h e  a r e a  i n  order  t o  a s s i s t  land owners i n  developing t h e  resource ,  and 3) 

t o  genera l ly  add t o  t h e  knowledge of t h e  water  resources of t h e  S t a t e  o f  

Idaho. 

Object ives 

The ob jec t ives  of t h e  p r o j e c t  were t o  determine the  quan t i ty ,  q u a l i t y ,  

and occurrence of ground water  i n  nor thern  Owyhee County with s p e c i a l  em- 

phas is  on t h e  deep, h o t ,  a r t e s i a n  ground water .  The more s p e c i f i c  ob jec t ives  

were t o :  1) determine the  geologic  c o n t r o l  of t h e  ground water  i n  the  a rea ,  

2 )  determine t h e  a r e a l  ex ten t  and hydrologic  c h a r a c t e r i s t i c s  of t h e  a q u i f e r s ,  

3)  determine t h e  recharge and discharge c h a r a c t e r i s t i c s  of the  aqu i fe r s ,  4)  

determine the  q u a l i t y  and temperature o f  t h e  ground water and i t s  suitability 

f o r  domestic and i r r i g a t i o n  usages, and 5) denote a reas  where s p e c i a l  con- 

s i d e r a t i o n  i s  needed i n  adminis ter ing  t h e  use o f  t h e  ground-water resource .  



Location and Extent  

The s tudy  a r e a  included approximately 2,340 square mxles loca ted  i n  t h e  

nor thern  p o r t l o n  of Owyhee County ( f r g  1 ) .  I t  i s  bounded on t h e  no r th  by t h e  

Snake River ,  on t h e  west by Squaw Creek, on t h e  e a s t  by t h e  range l i n e  common 

t o  Range 8 Eas t  and 9 E a s t ,  and on t h e  south  by t h e  su r face  water  d ramage  

drv lde  and by t h e  township l m e  common t o  Townshlp 10 South and 11 South 

The f i e l d  work, conducted dur ing  t h e  pe r iod  of  December 1967 through 

November 1968, included examining geologic formations and c o l l e c t i n g  we l l  logs 

and o t h e r  we l l  d a t a  Four wa te r - l eve l  recorders  were opera ted  durrng t h e  

s tudy Ground-water samples from 18 loca t lons  were c o l l e c t e d  and chemically 

analyzed 

Prevlous Inves t rga t ions  

The ground-water hydrology has  not  previously been i n v e s t ~ g a t e d  over  a  

l a rge  po r t lon  of  nor thern  Owyhee County ( f r g  2 ) .  L l t t l e t o n  and Crosthwarte 

(1957) s tud led  t h e  ground-water geology of  t h e  a rea  from Grand  vie^ t o  Bruneau 

with s p e c i a l  emphasis on t h e  a r t e s l a n  ground-water resource Crosthwalte 

(1963) s tud led  t h e  ground-water geology of  t h e  S a l l o r  Creek a r e a  S tud le s  

of t h e  ground-water geology and hydrology have been completed i n  t h e  Upper 

Reynolds Creek watershed by McLntyre (1966) and Stephenson (1965) Recent 

s t u d l e s  of t h e  geology of  o t h e r  po r t rons  of t h e  s tudy a r e a  have been completed 

by Malde and Powers (1962), Malde, Powers and Marshall (1963), Anderson (3965;, 

and Asher (1968) 

Well Sumberlng System 

'The well numbering system used i n  t h i s  study i s  t h e  same as  t h a t  used by 

t h e  U S Geological Survey i n  Idaho Thls system rnd ica t e s  t h e  loca t lons  of 

t h e  wel l s  withln t h e  o f f i c r a l  r ec t angu la r  s u b d ~ v i s l o n s  of t h e  p u b l l c  lands,  
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FIGURE 1. Index map showing t h e  a r e a  covered by t h i s  r e p o r t  
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with r e fe rence  t o  t h e  Boise Base Line and Meridian, The f i r s t  two segments 

of a  number des ignate  t h e  township and range. The t h i r d  segment g ives  t h e  

s e c t i o n  number, followed by two l e t t e r s  and a  numeral, which i n d i c a t e  t h e  

q u a r t e r  s e c t i o n ,  t h e  fo r ty -ac re  t r a c t ,  and t h e  s e r i a l  number of  t h e  wel l  with-  

i n  t h e  t r a c t .  Quarter  s e c t i o n s  a r e  l e t t e r e d  a ,  b ,  c ,  and d  i n  counterclock-  

wise o rde r ,  from t h e  no r theas t  q u a r t e r  of  each sec t ion  ( f i g .  3 ) .  Within t h e  

q u a r t e r  s e c t i o n s ,  fo r ty -ac re  t r a c t s  a r e  l e t t e r e d  i n  t h e  same manner. As  an 

example, wel l  35 1 W  lOaal i s  i n  t h e  NEk of t h e  NEk of t h e  s e c .  10, T  3 S , ,  

R .  1 W : ,  and i s  t h e  f i r s t  well  designated i n  t h a t  t r a c t .  

Geographic S e t t i n g  

The nor thern  Owyhee County s tudy a rea  i s  approximately 94 miles  long,  

25 miles  wide and p a r a l l e l s  t h e  Snake River ( f i g .  1 ) .  The a r e a  c o n s i s t s  of  

four  s p e c i f i c  geographic f e a t u r e s :  t h e  Owyhee Mountains, t h e  Owyhee High- 

land,  t h e  Snake River Canyon, and a  lowland a r e a  between t h e  mountains and 

t h e  Snake R ive r .  The Owyhee Mountains i n  t h e  southwest po r t ion  of  t h e  s tudy 

a rea  a re  moderate t o  high r e l i e f ;  mountain peaks r i s e  above 8,000 f e e t  i n  

e l eva t ion  and canyons s e v e r a l  hundred f e e t  deep a r e  common. The mountains 

grade i n t o  an a rea  of  moderate r e l i e f  i n  t h e  sou theas t e rn  p a r t  of  t h e  a r e a .  

This a rea ,  i d e n t i f i e d  as  t h e  Owyhee Highland, has  not  been subjec ted  t o  such 

i n t e n s e  deformation and eros ion  as  t h e  mountain ranger  Deep canyons a r e  p res -  

en t  along some of  t h e  s treams,  bu t  mountain peaks h ighe r  than  6,000 f e e t  a r e  

ra re . .  The lowland a rea  between t h e  Owyhee Mountain f r o n t  and the  Snake River 

i s  one of var ied  r e l i e f .  Badland topography i s  promment near  t h e  mountain 

f r o n t .  Remnants of a  well-developed pediment s u r f a c e  a r e  p resen t  a t  s e v e r a l  

l o c a t i o n s ~  The Snake River flows a long t h e  no r the rn  boundary of  t h e  s tudy 

a rea  i n  a  nor thwester ly  d i r e c t i o n .  I t  l i e s  i n  a  deep lava  canyon through two 



FIGURE 3 .  Well numbering system 



reaches  of  t h e  r l v e r ,  and a broad v a l l e y  through t h e  remainder,  The r i v e r  

e n t e r s  t h e  s tudy a r e a  i n  a broad v a l l e y  i n  t h e  v i c i n i t y  of Hammett and i s  first 

r e s t r i c t e d  t o  a canyon near  Indian Cove., The r i v e r  remains i n  t h e  canyon t o  

t h e  v i c i n i t y  of Grand View, where i t  has  cu t  a broad v a l l e y  i n  t h e  weakly r e -  

s i s t a n t  sedimentary beds., I t  r e e n t e r s  a canyon at  Jackass  Butte  and remains 

t h e r e  u n t i l  i t  reaches t h e  v i c i n i t y  of  Walters Butte .  Here, t h e  Snake River 

has cu t  a v a l l e y  seve ra l  miles  wlde i n  t h e  s o f t  s e d i m e n t s ~  The r i v e r  flows 

along t h e  no r th  wal l  of  t h e  va l l ey  where a r e s i s t a n t  cap of  b a s a l t  on t h e  s e d i -  

ments has  formed a c l i f f  s eve ra l  hundred f e e t  h igh  The r i v e r  cont inues i n  

t h e  v a l l e y  nor thwester ly  out o f  t h e  s tudy a r e a ,  

The main t r i b u t a r y  t o  t h e  Snake River i n  t h e  s tudy a r e a  i s  t h e  Bruneau 

River ,  which i s  pe renn ia l .  A l l  o f  t h e  o t h e r  s t reams a re  ephemeral i n  t h e i r  

lower reaches and gene ra l ly  flow only during t h e  s p r i n g  months. Most of  t h e s e  

streams have i n c i s e d  deep canyons i n  t h e  mountains and cu t  g u l l i e s  i n  t h e  low- 

land a r e a ,  Springs along t h e  base  of  t h e  mountains supply small q u a n t i t i e s  

of water t o  some of  t h e  s treams,  but  t h e  flow u s u a l l y  s inks  i n t o  t h e  ground 

within a few hundred f e e t  

The c l imate  of  t h e  s tudy a r e a  ranges from a r i d  i n  the  lowlands t o  sub- 

humid i n  t h e  high mountains, The average monthly p r e c l p i t a t l o n  and temperature 

f o r  e i g h t  U .  S~ Weather Bureau s t a t i o n s  n e a r e s t  t h e  a r e a  a re  shown i n  t a b l e  1. 

The est imated average p r e c i p i t a t i o n  f o r  t h e  lowlands po r t ion  of  t h e  s tudy a r e a  

i s  8 - 2  inches .  Data from the  s t a t i o n  a t  S i l \ ie r  City and l sohye ta l  map of  t h e  

Upper Reynolds Creek Basin f o r  1967 (Stephenson, p e r s ,  comm,) i n d i c a t e  an 

average annual precipitation of approximately 15-20 inches f o r  t h e  Owyhee 

Mountains The Owyhee Highland r ece ives  approximately 10 Inches of p r e c i p i -  

t a t i o n  p e r  year  as  shown by t h e  Grasmere and Tr iangle  Ranch s t a t ions , .  The 





p r e c i p i t a t i o n  i n  t h e  lowlands is evenly d i s t r i b u t e d  from November through 

June with only  a  minor percentage f a l l i n g  t h e  summer months. The Reynolds 

Creek s t a t i o n  has t h e  g r e a t e s t  p r e c i p i t a t i o n  i n  June ,  The average tempera- 

t u r e  i n  t h e  lowland v a r i e s  from 5 1 . 0 ~ ~  a t  Grand View t o  54,2OF a t  Swan 

F a l l s ,  

Vegetat ion i n  t h e  a r e a  i s  t y p i c a l  of  a  semi-ar id environment. Sagebrush, 

r a b b i t  brush,  wheat g r a s s ,  cheat g r a s s ,  and many o t h e r  v a r i e t i e s  of  low brush 

and grasses  i n h a b i t  t h e  lowland a r e a ,  The Owyhee Mountains e x h i b i t  a  f o r e s t  

type of vege ta t ion  which inc ludes  juniper ,  f i r ,  mountain mahogany, snowbrush, 

and mountain brome (Asher, 1968, p .  7 ) .  Nearly a l l  of  t h e  crops i n  t h e  s tudy 

a rea  must be  i r r i g a t e d .  Some dry land forage i s  grown along t h e  mountain 

f r o n t .  Much of t h e  lowlands adjacent  t o  t h e  Snake River i s  i r r i g a t e d  by r i v e r  

water .  I r r i g a t i o n  water i s  a l s o  d i v e r t e d  from t h e  Bruneau River ,  Reynolds 

Creek, and many small  i n t e r m i t t e n t  s t reams.  The remainder of t h e  crops grown 

i n  the  a rea  a r e  i r r i g a t e d  with ground w a t e r  Murphy, Oreana, Grand View, and 

Bruneau a r e  t h e  only se t t l emen t s  i n  t h e  s tudy a r e a .  

GEOLOGY 

The nor thern  Owyhee County s tudy a r e a  c o n s i s t s  of  t h r e e  a reas  with 

d i s t i n c t  geologic c h a r a c t e r i s t i c s :  (1) a  rugged mountain range i n  t h e  south-  

western po r t ion ,  ( 2 )  a r o l l i n g  upland i n  t h e  sou theas t e rn  po r t ion  and (3)  a 

f o o t h i l l  and lowland a r e a  extending from t h e  upland and mountainous areas  

t o  t h e  Snake River.  The mountainous reg ion  i s  composed of  a  g r a n i t i c  core  

ove r l a in  by younger igneous and sedimentary r o c k s ~  The r o i l i n g  upland is 

cha rac te r i zed  by a  mineral lzed r h y o l ~ t l c  core  o v e r l a i n  by a  sequence of rocks 

s i m i l a r  t o  t h a t  of t h e  mountainous reg ion .  The f o o t h i l l  and lowland a r e a  

c o n s i s t s  of s eve ra l  poor ly  consol ida ted  sedimentary formations in t e r spe r sed  



with t h i c k  s e c t i o n s  of  b a s a l t i c  l a v a ,  The upland and mountainous regrons a re  

important as source a reas  f o r  recharge t o  t h e  aqui fers  i n  the  lowland a r e a ,  

The f o o t h i l l  and lowland a reas  conta in  a q u i f e r s  t h a t  have been developed f o r  

i r r i g a t i o n  and domestic usage i n  t h e  s tudy a r e a .  

S t r a t ig raphy  

G r a n i t i c  Rocks - 
G r a n i t i c  rocks s i m i l a r  t o  those  p resen t  i n  t h e  Idaho b a t h o l i t h  a r e  ex- 

posed wi th in  t h e  s tudy a rea  ( f i g .  4 ) .  The predominant outcrops a r e  along 

Upper Reynolds Creek road i n  T. 2 S . ,  R .  3 W . ,  and along t h e  Murphy-Silver 

Ci ty  road i n  T. 3 S , ,  R .  2 W. These igneous rocks of Cretaceous age a r e  

be l ieved  t o  form much of t h e  basement of  t h e  s tudy a rea .  This  l i g h t  gray 

g r a n i t e  i s  gene ra l ly  unconformably o v e r l a i n  by t h e  T e r t i a r y  Rhyoli te ,  T e r t i a r y  

S i l i c i c  Volcanics and Poison Creek Formation and i s  t h e  o l d e s t  u n i t  exposed 

i n  t h e  a rea .  Only very l imi t ed  q u a n t i t i e s  o f  ground water  may be obtained 

from j o i n t s  and f r a c t u r e s  i n  t h e  g r a n i t i c  rocks .  

T e r t i a r y  Rhyoli te  

The T e r t i a r y  Rhyoli te  i s  p a r t  of  a  sequence of  mineral ized rocks widely 

exposed i n  t h e  Owyhee upland. These rocks a r e  d i f f e r e n t i a t e d  from younger 

s i l i c i c  volcanics  because o f  t h e i r  high degree of  minera l iza t ion  and r h y o l i t i c  

composition, The T e r t i a r y  Rhyoli te  i s  reddish-brown i n  co lo r  when weathered 

and p u r p l i s h  gray when f r e s h .  The formation i s  h ighly  f r a c t u r e d  and e x h i b i t s  

crudely developed columnar j o i n t i n g ,  I t  i s  Miocene i n  age and i s  unconform- 

ably  ove r l a in  by t h e  T e r t i a r y  S i l i c i c  Volcanics .  This  u n i t  i s  important  t o  

t h e  ground-water hydrology of  t h e  s tudy a r e a  only as  a  source  a r e a  f o r  r e -  

charge t o  t h e  a q u i f e r s  i n  t h e  lowland. No we l l s  a r e  r epor t ed  t o  have been 

developed i n  these  rocks.  



FIGURE 4 Geologic map 
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Reynolds Basin Sequence 
P 

The succession of rocks present  i n  t h e  Upper Reynolds Creek Basin i s  here-  

i n  informally defined f o r  t h i s  r epor t  as  the  Reynolds Basin sequence. This 

sequence c o n s l s t s  of b a s a l t ,  l a t i t e ,  s i l i c i c  t u f f ,  r h y o l i t e ,  a rkos ic  sandstone, 

and alluvium. These rocks form a unique s e r i e s  unl ike  t h a t  exposed anywhere 

e l s e  i n  t h e  study a rea .  The indiv idual  u n i t s  a r e  complexly interbedded and i n  

p laces ,  h ighly  f a u l t e d ,  The Upper Reynolds Creek watershed i s  a s tudy a r e a  f o r  

hydrologic research  by t h e  Agr icul tura l  Research  service^ Completed work ind i -  

ca t e s  the  a r e a  approximates a closed ground-water bas in  ( G ,  Stephenson, p e r s .  

comm.). The geology of t h e  a r e a  i s  described i n  d e t a i l  by McIntyre (1966). 

Because of the  d e t a i l e d  n a t u r e  of McIntyrels i n v e s t i g a t i o n ,  no geologic inves-  

t i g a t i o n  was conducted i n  t h e  Upper Reynolds Creek watershed f o r  t h i s  s tudy.  

Te r t i a ry  S i l i c i c  Volcanics 

The T e r t i a r y  S i l i c i c  Volcanics exposed i n  t h e  Owyhee Mountains ( f i g ,  4)  

a r e  bel ieved t o  be a major source a rea  f o r  recharge t o  the  aqu i fe r s  i n  t h e  

lowland t o  t h e  nor th .  The h igh ly  jo in ted  and f r a c t u r e d  cha rac te r  of t h e  rocks 

allows v e r t i c a l  and h o r i z o n t a l  movement of ground water .  The s l l i c i c  volcan- 

i c s  erode t o  shee r  c l i f f s  and crags s e v e r a l  hundred f e e t  high i n  the  Ouyhee 

Mountains and a r e  exposed as  rock knobs and i n  creek canyons i n  t h e  eas t e rn  

por t ion  of t h e  a r e a .  The base of t h e  u n i t  i s  no t  exposed i n  the  s tudy a r e a ,  

but i t s  th ickness  i s  be l ieved t o  exceed 2,000 f e e t .  The most common rocks a r e  

mottled gray t o  lavender welded ash flows. The rocks weather t o  a reddlsh-  

brown color  and e x h i b i t  well  developed v e r t i c a l  and h o r i z o n t a l  j o i n t s ,  Nalde 

and Powers (1962, p .  1201) included t h e  s i l i c i c  volcanic  rocks along t h e  mar- 

g in  of the  Snake P la in  i n  a u n i t  named t h e  Idavada Volcanics. They identified 

these  rocks as s i l i c i c  l a t i t e  and assigned them a s t r a t i g r a p h i c  pos i t ion  below 



t h e  Poison Creek Formation Howejer, t h e  s l l l c i c  volcanic rocks I n  nor th-  

western Owyhee County d i f f e r  both i n  composition (blcintyre, 1966, p l  456) and 

phys ica l  appearance from the  Idavada Volcanics I t  i s  be l ieved  t h a t  the  s i -  

l i c i c  volcanics  a re  i n  p a r t  interbedded wlth t h e  Poison Creek Formation 

Several  well  logs i n d i c a t e  penerrarson of  t h e  s l i i c l c  volcanics  and an under- 

l y ing  ma te r i a l  l d e n t l f i e d  as  the  Poison Creek Formatlon 

Well development l n  t h e  s l l l c l c  v o l c a n ~ c s  has  taken p lace  pr lmar l ly  

m t h e  Bruneau Valley and L l t t l e  Valie)  a reas  Deep wel l s  l n  these  a reas  

p e n e t r a t e  as  much as  1 ,270  f e e t  o f  t h e  u n l t  Y ~ e l d s  t o  wel l s  i n  these  a reas  

a r e  1,500 t o  2,000 gpm (ga l lons  p e r  minute) Wells de r iv ing  water from 

t h l s  formation i n  the  western p o r t i o n  of  t h e  s tudy a r e a  have much lower 

y l e l d s .  

Poison Creek Formatlon 

The Polson Creek Formatlon ( f i g  4 )  c o n s i s t s  of  a t h i c k  sequence of  c l a y ,  

s l l t ,  s h a l e ,  volcanlc  ash ,  and sandstone.  Malde and Powers (1962) described 

exposures of  t h e  formation i n  Owyhce County; Anderson (19651 described t h e  

Brown Creek Formation, which is s t r a n g r a p h i c a l l y  equivalent  t o  t h e  Poison 

Creek Formation i n  the  Oreana 15 Minute Quadrangle ( f i g ^  5 j .  The formation 

i s  b e s t  preserved i n  T ;  5 S . ,  R, 1 E . ,  west of  Cas t le  Creek, where approxi- 

mately 250 f e e t  i s  exposed, and i n  T ,  2 S : ,  R ;  3 W ,  e a s t  of  t h e  road t o  t h e  

Upper Reynolds Creek Basin, where over 400 f e e t  i s  exposed The t o t a l  t h i ck -  

ness  of t h e  formatlsn wsihin t h e  s tudy a r e a  i s  uqknown, bu t  well  IN 3W 17cc 

p e n e t r a t e s  700 f e e t  of t h e  u n i t  wlthout reaching  t h e  base The fsrmailon ii 

composed p r imar i ly  of b e n i o n i t ~ c  s l i t  and poorly consolldaced s h a l e ,  The3e 

sediments a r e  varsegated yellow, brown, green and gray i n  c o l o r  Outcrops 

gene ra l ly  e x h i b i t  puffy "pspcorn" weathering, t y p l c a i  of  b e n t o n i t l c  m a t e r i a l s  





The volcanic  ash wi th ln  the  formarion forms t h i n ,  gray-white in terbeds  i n  t h e  

s i l t  and s h a l e ;  These beds a r e  genera l ly  not continuous f o r  more than a few 

hundred ya rds .  The sandstone segment of the  formation i s  b e s t  exposed i n  

the  western por t ion  of the  study a rea .  I t  c o n s i s t s  of numerous beds of impure 

arkose t o  subarkose sandstone. The rock i s  gray t o  brown when f r e sh  and 

weathers t o  reddish-brown and yellow Beddlng i s  genera l ly  t h i n  and cross  

bedding is common- Most o f  the  sandstone appears t o  be well cemented, which 

would decrease permeabii i ty However, many of these  sandstone beds have wel l -  

developed hor i zon ta l  and v e r t i c a l  j o i n t i n g  and a r e  h lghly  f r ac tu red  due t o  

minor subsidence and faulting. The j o l n t l n g  and f r a c t u r i n g  might r e s u l t  i n  a  

moderate permeability. 

The Poison Creek Formatrion i s  unconformably ove r l a in  by seve ra l  forma- 

t i o n s  wi th in  t h e  s tudy a r e a  The Banbury Basal t  o v e r l i e s  and i n t e r f i n g e r s  

with the  formatlon throughout the  southwestern por t ion  of the  s tudy a r e a .  

Near Murphy and Sinker  Creek i t  i s  ove r l a in  by t h e  Hart Creek Fanglomerate 

(Anderson, 1965, p.  127) .  Northwest of Sinker  Creek along t h e  Snake River ,  

t he  formatlon i s  ove r l a in  by the  Glenns Ferry Formation. 

The age of t h e  u n i t  has been esr imated from various f o s s i l  assemblages 

present  wi th ln  the  formation and i n  over ly ing  formations Malde and Powers 

11962, p l  1203) and Anderson j1965, p 43) suggest  a  Lower t o  Middle Pl iocene 

age f o r  t h i s  u n i t .  

The f ine-gra ined na tu re  and the  high ben ton i t e  content of most of t h e  

Poison Creek Formation r e s t r i c t s  the  y ~ e l d  t o  wel ls  i n  the  s tudy a r e a .  Many 

wells  have penet ra ted  the  formation, bu t  r a r e l y  y i e l d  more than 200-300 gpm, 

A usable supply of ground water  1s p resen t  only i n  t h e  sand and f r ac tu red  

sandstone b e d s  Water present  i n  the  formatlon i s  genera l ly  warm and under 



a r t e s i a n  p r e s s u r e .  

Banbury Basa l t  

The Banbury Basa l t  and equiva lent  u n i t s  a r e  exposed throughout t h e  s tudy 

a rea  ( f i g ,  4 ) .  These u n i t s  have been described by seve ra l  au thors  ( f i g ,  5 ) .  

L i t t l e t o n  and Crosthwaite (1957, p .  161-162) described "Basalt  of  Pl iocene (?) 

age" which is  be l ieved  t o  be  equiva lent  t o  t h e  Banbury Basa l t .  Anderson (1965, 

p .  43-51) descr ibed  t h e  Sinker  Creek b a s a l t  member of  t h e  Brown Creek Forma- 

t i o n  which he  b e l i e v e s  i s  similar t o  t h e  Banbury Basa l t .  The l a r g e s t  a r e a l  

exposure of  t h e  Banbury Basal t  i s  on t h e  Bruneau p l a t e a u  southwest of  t h e  

v i l l a g e  of Bruneau. Other no tab le  outcrops of  b a s a l t  equiva lent  t o  t h e  Banbury 

a re  i n  S inker  Creek Canyon, T. 3  S . ,  R ,  1 lli. and nea r  Murphy i n  T ,  2 S. ,  R .  2 It'. 

The th ickness  of  t h e  formation wi th in  t h e  s tudy a rea  has  been r epor t ed  as 

650 f e e t  south  of  Hot Spring (P ipe r ,  1924) and 319 f e e t  a t  we l l  7 s  4E 12bdl 

( L i t t l e t o n  and Crosthwaite ,  1957, p .  162).  Well 25 2W 36bcl n e a r  Murphy pene- 

t r a t e d  750 f e e t  of  b a s a l t  t h a t  i s  be l ieved  t o  be equiva lent  t o  t h e  Banbury. 

I t  appears t h a t  t h e  Banbury Basal t  wi th in  t h e  s tudy a r e a  was i n  p a r t  depos i t -  

ed contemporaneously with t h e  Poison Creek Formation. Well logs from var ious  

l o c a l i t i e s  i n d i c a t e  l a rge  amounts of  interbedded b a s a l t ,  c l a y ,  and sand. 

Pillow b a s a l t s  p re sen t  i n  t h e  S inker  Creek Canyon i n d i c a t e  subaqueous depo- 

s i t i o n  f o r  p a r t  of t h e  formation,  

The Banbury Basal t  i s  b lack  t o  gray-black i n  c o l o r  when f r e s h  and weathers 

t o  a  reddish-brown1 Len t i cu la r  i n t e rbeds  of  orange-brom t u f f  a r e  p re sen t  i n  

many outcrops;  The formation e x h i b i t s  two major phases of  weathering:  a  r e l -  

a t i v e l y  f r e sh  appearing phase and a h igh ly  a l t e r e d  phase-  The most common i n  

t h e  western por t ion  of  t h e  s tudy a r e a  i s  t h e  h lgh ly  a l t e r e d  phase.  Many of 

t h e  outcrops a re  merely p i l e s  of  b a s a l t i c  rubb le  and sand,  Because of  t h e  high 



degree of a l r e r a t i o n  and cavl ty  f i l l i n g ,  t h i s  p o r t i o n  of t h e  formation i s  a 

poor a q u i f e r ;  Weiis pene t r a t ing  t h e  b a s a l t  i n  t h e  western po r t lon  of  t h e  s tudy 

a rea  genera l ly  have low y l e i d s  

The second phase of  t h e  Banbury Basa l t ,  prominent i n  t h e  eas t e rn  po r t ion  

of the  s tudy a rea ,  has  not  been subjec ted  t o  such i n t e n s e  a l t e r a t i o n .  This  

b a s a l t  i s  b l ack ,  dense, and gene ra l ly  v e s i c u l a r .  Ol iv ine  i s  present  as  small  

rounded c r y s t a l s  and e x h i b i t s  only minor a l t e r a t i o n .  Both well-developed co l -  

umnar and p l a t y  ho r i zon ta l  j o ln t ings  a r e  p resen t  These j o i n t i n g s  coupled with 

the  v e s i c u l a r  na tu re  of  t h e  rock and c inde r  zones along con tac t s  of individual 

flows provide openings f o r  ground-water flow i n  t h i s  po r t ion  of  t h e  s tudy a r e a l  

Wells i n  L i t t l e  Valley i n  T. 7 S , R .  5 E : ,  y l e l d  as  much a s  3,800 gpm from 

t h i s  phase of  t h e  b a s a l t ,  

The Banbury Basal t  i r e s  upon eroded and f a u l t e d  T e r t i a r y  S i l l c i c  Voican- 

i c s  i n  t h e  e a s t e r n  po r t lon  of  t h e  s tudy a rea  and gene ra l ly  upon t h e  lower 

p a r t  of  t h e  Poison Creek FormatLon i n  t h e  c e n t r a l  and western po r t ions .  Where 

in terbedding  has taken p iace ,  t h e  formation may be  o v e r l a i n  by t h e  upper p a r t  

of t h e  Poison Creek Formation, The Glenns Ferry Formation and t h e  Hart Creek 

Fanglomerate o v e r l i e  t h e  Banbury i n  t h e  c e n t r a l  po r t ion  of  t h e  a rea ;  t h e  Chalk 

H i l l s ,  Bruneau, and Glenns Ferry formations o v e r l i e  i t  t o  t h e  e a s t  The age 

of Banbury Basal t  has  been determined from f o s s i l  assemblages t o  be Mlddle 

Pl iocene (blalde and Powers, 1962, p: 1204-1205) , 

Chalk H i l l s  Formation -- 
The Chalk Hills Formation i s  exposed i n  t h e  e a s t e r n  po r t ion  of t h e  s tudy 

a r e a ;  Malde and Powers (1962, p .  1205) d e s c r l b e  t h e  formation as  consisting 

of s i l t ,  sand, and l a rge  amounts of  s i l i c e o u s  volcanic  ash.. The rocks a r e  

white ,  brown, p lnk ,  and gray i n  c o l o r ,  resembling t h e  Poison Creek Formation 



i n  appearance- Seiieral w e i ~ s  have been d r i l l e d  i n  t h e  u n l t  n e a r  t h e  upper 

end of L l t t l e  Valley The drillers' logs show 350 t o  470 f e e t  of  sand and 

c l ay ,  with some g rave l ,  ove r lymg t h e  Banbury Basal t  Yield t o  we l l s  from t h e  

formation is low. The Chalk H i l l s  Formation o v e r l l e s  t h e  s i l i c i c  volcanic  

rocks i n  t h e  southwestern po r t ion  of t h e  outcrop a r e a  and t h e  Banbury Basal t  

elsewhere. I t  has been dated a s  F,!iddle Pl iocene i n  age on t h e  b a s i s  o f  f o s s i l  

evidence (?!aide and Powers, 1962, p ,  1205) ~ 

Glenns Ferry Formation 

The Glenns Fer ry  Formation i s  exposed n e a r l y  t h e  f u l l  l ength  of  t h e  s tudy 

a r e a ,  Most of t h e  outcrops a r e  confined t o  a narrow s t r i p  along t h e  Snake 

River .  A t  l e a s t  t h r e e  envlronments a r e  r e f l e c t e d  by t h e  sediments i n  t h e  

formation: f l u v l a t i l e ,  l a c u s t r m e ,  and f lood p l a i n ,  These envlronments a r e  

each cha rac te r i zed  by p a r t i c u l a r  sediment types and s i z e .  The f l u v i a t l l e  o r  

stream environment i s  indicated by sand,  s i l t ,  and gravel  p re sen t  i n  f a i r l y  

t h i n  beds Cross-beddlng and o t h e r  i n d l c a t l o n s  of  running water  may be ob- 

served i n  outcrops of  t h e  formatron. Channel g rave l s  a r e  p resen t  a t  s e v e r a l  

s c a t t e r e d  locations throughout t h e  s tudy a r e a .  The l a c u s t r i n e  o r  lake envi -  

ronment i s  r e f l e c t e d  by d e p ~ s r t s  of  f m e  sand,  s r l t ,  and c l ay  i n  masslve 

beds.  Cross-bedding i s  absent  and much of  t h i s  p o r t i o n  of  t h e  u n i t  appears 

s t r u c t u r e l e s s ,  Some of  these  lake  beds ha-ve a high b e n t o n i t e  content  which 

i s  ind ica t ed  by a puffy "popcorn" weathered s u r f a c e .  The f lood  p l a i n  envi-  

ronment i s  not extensive i n  t h e  s tudy a r e a  I t  c o n s l s t s  o f  t h m  dark beds 

of sand, s r l t ,  and c lay  wlth some organlc  ma t t e r  p re sen t  Thls unlc  i s  

younger and topographica l ly  h ighe r  than t h e  o t h e r  two u n i t s .  

Near Oreana, beds of  o g l i t i c  sandstone a r e  p r e s e n t ,  forming reddish-brown 

ledges o-ver 150 f e e t  i n  h e i g h t .  This o z l i t e  i s  be l i eved  t o  have formed where 



hot sp r ings  en te red  an ancient  cold lake.  A t h l ck  bed of a l g a l  limestone oc- 

cupies a s i m i l a r  s t r a t i g r a p h i c  pos i t ion  i n  T. 8 S . ,  R .  6 E,, near  Indian 

Bathtub, a ho t  sp r ing .  Both o f  these  u n i t s  a r e  be l ieved t o  be b a s a l  members 

of the  Glenns Ferry Formation. 

The t o t a l  th ickness  of t h e  Glenns Ferry Formation i n  t h e  s tudy a rea  i s  

unknown, Near Guffey Butte t h e  formation i s  more than 975 f e e t  th i ck ;  nea r  

Bruneau it i s  more than 740 f e e t  t h i c k .  The formation unconformably o v e r l i e s  

the  Banbury Basa l t  and the  Poison Creek Formation i n  t h e  western and c e n t r a l  

po r t ions  of t h e  s tudy a r e a ,  Near Bruneau and Grand View, the  formation over- 

l i e s  the  Chalk H i l l s  Formation. 

The Glenns Ferry Formation i s  an important a q u i f e r  i n  t h e  s tudy a r e a ,  

Most of t h e  domestic wel ls  and a few i r r i g a t i o n  wel ls  ad jacent  t o  the  Snake 

River de r ive  water from t h i s  u n i t .  The y i e l d  t o  we l l s  i s  genera l ly  low. 

However, s eve ra l  we l l s  near  Oreana r epor t ed ly  y i e l d  as  much as  3,600 gpm 

from t h e  sand beds i n  the  formation 

The age of t h e  Glenns Ferry Formation has  been designated as  Late P l i o -  

cene o r  Ear ly  P le i s tocene  on t h e  b a s i s  o f  f o s s i l  evidence gathered by Anderson 

(1965) and Malde and Powers (1962) .  

Bruneau Formation 

Outcrops of t h e  Bruneau Formarion a r e  exposed from t h e  eas t e rn  boundary 

of the  s tudy a rea  t o  the  v i c i n i t y  of Guffey Butte  ( f i g .  4 ) .  The u n i t  con- 

s i s t s  of approximately 800 f e e t  o f  c l a y ,  s i l t ,  and sand,  and a maximum of  more 

than 1,000 f e e t  of b a s a l t  (Malde and Powers, 1962, p .  1210),  The base of t h e  

formation i s  a t  approximately 2,450 f e e t  e l e v a t i o n  i n  t h e  v i c i n i t y  of Bruneau 

and grades t o  about 2,700 f e e t  e l e v a t i o n  a t  Hagerman (Malde and Powers, 1962, 

p .  1210)" The sedimentary m a t e r i a l  i n  t h e  formation c o n s i s t s  of l l g h t  gray 



t o  t an  clay and s i l t  wlth some f m e  s a n d  Bedding i s  genera l ly  massive with 

ind iv idua l  beds of ten  more than 50 f e e t  t h i ck .  The sediments of t h e  Bruneau 

Formatlon a r e  usual ly  of such a f l n e  grained na ture  t h a t  y l e l d s  t o  we l l s  a r e  

low. Ground water  occurs only i n  s u f f i c i e n t  supply f o r  domestic and stock use .  

The b a s a l t  of the  Bruneau Formatlon i s  genera l ly  dark gray t o  b lack ,  con- 

t a i n s  abundant o l i v i n e  c r y s t a l s  and i s  q u i t e  v e s i c u l a r .  Columnar j o i n t i n g  i s  

wel l  developed throughout most b a s a l t  flows, The b a s a l t  was emplaced as  a 

s e r i e s  of canyon f i l l i n g  flows o r i g i n a t i n g  from a chain of vents  roughly p a r a l -  

l e l  t o  t h e  Snake River .  This b a s a l t  i s  more than 1,000 f e e t  t h i c k  a t  Sinker  

Creek Butte,  a d i s sec ted  vent (Malde and Powers, 1962, p .  1210). Thick beds 

of water - la id ,  orange-brown t u f f  a r e  present  between t h e  b a s a l t  flows i n  t h e  

Sinker  Creek-Murphy a r e a "  The Bruneau Basalt  has not been observed a t  any l o -  

c a t i o n  i n  t h e  study a rea  west of Guffey Butte.  This member of t h e  Bruneau 

Formation genera l ly  l i e s  above t h e  ground-water system. The Bruneau Formation 

o v e r l i e s  both the  Glenns Ferry and t h e  Chalk H i l l s  formations..  F o s s i l s  iden- 

t i f l e d  by D, M' Taylor (Malde and Powers, 1962, p ,  1211) suggest  a Middle 

Ple is tocene  age f o r  the  Bruneau Formatlon" 

The Bruneau Formation is not  important as  a major a q u i f e r  i n  most p a r t s  

of the  study a r e a  Small s c a l e  i r r l g a t l o n ,  s tock  and domestic we l l s  derzve 

water from t h e  formation i n  seve ra l  a reas ,  but  t h e  y l e l d  t o  we l l s  1 s  gene ra l ly  

low, The only wel ls  t h a t  have hlgh y l e l d s  from t h e  f o r m a t ~ o n  a r e  loca ted  i n  

s e c  15 and 22, T 3 S , R ,  1 W. 

Hart Creek Fanglomerate -- 
The Hart Creek Fanglomerate was described by Anderson (1965, p 147-157) 

I n  the  Oreana 15'  Quadrangle I t  IS exposed over an extremely l a rge  a rea  and 

has been In te rp re ted  as  belng a d i s s e c t e d  ba jada  o r  depositional p l a l n  I t  



has a maximum exposed th ickness  o f  240 f e e t  (Pnderson, 1965, p .  148). The f o r -  

mation i s  composed of s i l t ,  sand, and coarse gravel  der ived  from the  Owyhee 

Mountains. The Hart Creek Fanglomerate unconformably o v e r l i e s  seve ra l  major 

formations wi th in  t h e  s tudy area .  These include t h e  T e r t i a r y  S i l i c i c  Volcanics, 

t h e  Poison Creek Formation, t h e  Glenns Ferry Formation, t h e  Bruneau Formation, 

and the  Snake River Basa l t .  The u n i t  has been assigned a post-Middle P l e i s t o -  

cene age on t h e  b a s i s  o f  f o s s i l  evidence (Anderson, 1965, p .  153).  Occasional 

small  sp r ings  a r e  p resen t  a t  t h e  base of t h e  Hart Creek Fanglomerate. The u n i t ,  

however, i s  above the  genera l  ground-water system wi th in  the  s tudy a rea ,  and 

i s  not  an important source of water .  

Snake River Basal t  -- 
The Snake River Basal t  i s  he re in  considered t o  inc lude  a l l  b a s a l t  young- 

e r  than t h e  Middle Ple is tocene  wi th in  t h e  s tudy a r e a .  Outcrops of the  b a s a l t  

a r e  p resen t  i n  t h e  nor th  c e n t r a l  po r t ion  of t h e  s tudy a r e a  nea r  t h e  mouths of 

Sinker  and Rabbit creeks ( f i g .  4 ) .  Sinker  and Foss i l  b u t t e s  a r e  capped by t h e  

formation. The rock i s  dark gray t o  b lack ,  p l ag ioc lase -o l iv ine  b a s a l t .  The 

Snake River Basal t  o v e r l i e s  b a s a l t  of Middle Ple is tocene  age i n  the  s tudy a rea .  

Northeast of Murphy t h e  b a s a l t  unconformably o v e r l i e s  sediments of t h e  Glenns 

Ferry Formation, Although t h e  u n i t  appears t o  be very permeable, it i s  above 

the  general  ground-water system. 

Gravel Units  

The s tudy a r e a  conta ins  f i v e  major gravel  u n i t s ;  t he  Tuana Gravel,  t h e  

Black Mesa Gravel,  t h e  Sugar Bowl Gravel,  t h e  Crowsnest Gravel,  and the  Melon 

Gravel. These gravel  u n i t s  range from Lower t o  Upper Ple is tocene  i n  age 

and occur i n  widely s c a t t e r e d  outcrops.  Two of the  u n i t s ,  t he  Tuana Gravel 

and the  Black Mesa Gravel,  appear t o  be remnants of pediment depos i t s  (Malde 



and Powers, 1962, p ,  l209-i212).  Two o t h e r s ,  the  Sugar Bowl Gravel and t h e  

Crowsnest Gravel ,  a r e  remnants of  r i v e r  t e r r a c e s  (Malde and Powers, 1962, p ,  

1213-1215) which r e f l e c t  var ious  s t a g e s  of  entrenchment of t h e  Snake River.  

The f i f t h ,  t h e  Melon Gravel,  i s  a  g rave l  depos i t  emplaced by a  c a t a s t r o p h i c  

f lood.  The g rave l  u n l t s  a l l  appear t o  be very permeable, However, they  oc- 

c u r  above t h e  r eg lona l  water  t a b l e ,  and a r e  not  consldered Important sources 

. of ground h a t e r ,  

Recent Deposlts 

Recent depos l t s  i n  t h e  s tudy a r e a  c o n s l s t  of  alluvium, t a l u s ,  and wind- 

blown sediments.  The type  o f  sedlment 1s d l r e c t l y  r e l a t e d  t o  t h e  underlying 

bedrock. Alluvlum i s  p resen t  along t h e  Snake River and t h e  t r i b u t a r y  s treams 

as  f lood p l a i n  d e p o s l t s ,  Most of  t h e  tributary streams have f lood p l a l n s  

composed primarily of  coarse sand and g r a v e l ,  Talus s lopes  a r e  p resen t  along 

t h e  Owyhee Mountaln f r o n t  and t h e  b a s a l t  c l i f f s  nea r  t h e  Snake Rlver 1Vlnd- 

blown sediments occur i n  a reas  unde r l a in  by t h e  f i n e  grained sedlmentary 

formations,  The most promment a reas  o f  deposition a r e  t h e  Rye Patch no r th  

of Oreana and t h e  Slnker  Creek f l a t  n o r t h e a s t  of  Murphy. Much of t h e  r e s t  of  

t h e  a r e a  i s  covered by t h l n n e r  d e p o s l t s  of  t h i s  ma te r l a l  Dunal sand 1 s  p res -  

e n t  i n  T. 6 S . ,  R .  6  E ,  These sand dunes a r e  over  400 f e e t  i n  he igh t  and a r e  

confined t o  a  r e l a t i v e l y  small  a r e a .  A small  q u a n t i t y  of  ground water  i s  

p resen t  i n  the  sand,  bu t  t h e  ma te r i a l  i s  not  consldered an important a q u i f e r ,  

Geologic S t r u c t u r e  

The s tudy a r e a  i s  loca ted  on t h e  south  s i d e  of t h e  masslve s t r u c t u r a l  

f e a t u r e  known as  t h e  Snake P la in  downwarp. This downwarp i s  expressed s t r u c -  

t u r a l l y  by t h e  g e n t l e  (2-3') northward d i p  of  t h e  younger sedlmentary beds and 

a narrow f a u l t  b e l t  along t h e  mountain f r o n t  ( f i g .  4 ) .  Many of  these  f a u l t s  



a re  avenues f o r  ground-water movement; t he  gent ly  s l o p i n g  sedimentary beds 

have given r i s e  t o  widespread a r t e s i a n  condit ions.  The f a u l t s  present  i n  the  

study a rea  a r e  northwest t rending and usual ly  d ip  from 50 t o  80° t o  the  nor th-  

e a s t  Movement along the  f a u l t s  has been both l a t e r a l  and v e r t i c a l  with the  

north s i d e  of t h e  f a u l t  genera l ly  being the  downthrown block.  Ver t i ca l  move- 

ment along t h e  f a u l t  zones has  var ied  from a few f e e t  t o  s e v e r a l  hundred f e e t  

( L i t t l e t o n  and Crosthwaite,  19.57, p ,  169). The geologic map o f  t h e  s tudy a rea  

( f i g .  4 )  shows some of t h e  f a u l t s  present  along the  mountain f r o n t .  Fault  

con t ro l  of ground water i s  e s p e c i a l l y  evident  i n  the  Cas t le  Creek a rea  ( f i g .  

6 ) .  Several f a u l t s  i n t e r s e c t  i n  an a rea  which was once a loca t ion  of hot  

spr ings .  Two we l l s  d r i l l e d  i n  the  v i c i n i t y  of t h e  i n t e r s e c t i o n  of these  

f a u l t s  produced ho t ,  a r t e s i a n  water be l ieved t o  be forced upward i n  the  f a u l t  

zone. The Hot Spring f a u l t  south of Bruneau i s  another  example of f a u l t  con- 

t r o l  of ground water ,  Hot sp r ings  occur along t h e  f a u l t  t r a c e ,  and hot water  

i s  bel ieved t o  be introduced upward through the  f a u l t  t o  the  a r t e s i a n  a q u i f e r  

system i n  Bruneau Valley. This  f a u l t  c u t s  t h e  volcanic rocks a t  depth and 

as much as  400 f e e t  of displacement has occurred ( L i t t l e t o n  and Crosthwaite,  

1957, p .  168)" Fau l t s  p resen t  along t h e  mountain f r o n t  nea r  Hardt r igger ,  

Squaw, and Wilson creeks a r e  be l ieved t o  provide avenues f o r  t h e  introduc- 

t i o n  of hot ground water t o  t h e  aqu i fe r s  near  Givens Hot Springs and Walters 

Ferry.  

Other s t r u c t u r a l  f e a t u r e s  i n  the  a r e a  a r e  a s soc ia t ed  with volcanic erup- 

t i o n ,  Basalt  d ikes  a re  p resen t  a t  s e v e r a l  l oca t ions ,  p r imar i ly  nor th  and 

west of Murphy. Several  volcanic  necks a r e  p resen t  along t h e  Snake River.  

No evidence has been found t o  i n d i c a t e  t h a t  these  volcanic  s t r u c t u r e s  have 

a s i g n i f i c a n t  e f f e c t  on ground-water movement wi th in  t h e  s tudy a r e a .  





Cenozoic Geologlc History 

During t h e  Late Miocene and Early Pl iocene,  l a rge  volumes of  s i l l c i c  

volcanlc  rocks were extruded on a  h ighly  eroded topography aiong t h e  ax i s  of  

the  Owyhee Mountams. Durlng t h e  l a t e  s t age  of  eruption, i n t e n s e  tensional 

s t r e s s e s  caused major f a u l t i n g  along t h e  p resen t  Owyhee 'ilountain f r o n t ,  Depo- 

s l r i o n  of a  t h l c k  sequence of  c l ay ,  s l l t ,  and sand began i n  an ex tensme ,  

shallow l a c u s t r i n e  environment i n  t h e  western po r t ion  of  t h e  s tudy a r e a .  

S i l i c i c  e rupt ion  contmued sporad ica l ly  r e s u l t i n g  i n  some in t e rbedd lng ,  Sub- 

s idence and f a u l t m y  continued along northwest t r end  l i n e s ,  Basa l t  was 

extruded from wldely sepa ra t ed  vents  durlng t h e  Mlddle P l iocene .  Large vol-  

umes of t h e  b a s a l t  were depos l ted  on t h e  s l l l c i c  volcanics  sou theas t  of 

Bruneau. Vents near  Srnker Creek and Rabblt Creek erupted  i n t o  t h e  shallow 

lakes and ponds and became interbedded with t h e  sedimentary sequence bemg 

formed. Erosion during Upper Pl locene tune c rea t ed  a  hummocky topography. 

Encroachment of a  l a rge  lake began durlng t h e  uppermost P l locene ,  Gran l t l c  

s i l t  and sand,  volcanic  ash ,  and b a s a l t i c  sand were depos l ted  i n  t h e  lake 

whlch extended from e a s t  of  Hagerman t o  beyond the  western border  o f  Idaho. 

Af t e r  s eve ra l  thousand f e e t  o f  t h e s e  sediments had accumulated, e ros ion  

again began Deep canyons and g u l l i e s  were cu t  l n t o  t h e  s o f t  sediments .  Ba- 

s a l t  erupted from a  s e r i e s  of  vents  roughly p a r a i i e i  t o  t h e  p resen t  course of  

t h e  Snake Rlver f l l l l n g  many of  t h e  canyons and g u i l r e s  and damming t h e  Snake 

River a t  s e v e r a l  l oca t ions  Fine g ia lned  s e d m e n t s  f i l l e d  many of t h e  small  

lakes  t h a t  were formed A vent  a t  t h e  mouth of Sinker  Creek was bu r l ed  by 

t h e s e  sediments.  A s  deposition slowed, t h e  Snake Rlver began c u t t i n g  its chan- 

n e l  t o  i t s  present  l e v e l .  A l a rge  pediment formed aiong t h e  Owyhee Mounrain 

f r o n t  and many o l d e r  geologic f e a t u r e s  were exhumed, Another s h o r t  volcanlc  



episode occurred a t  t h i s  t ime,  p r imar i ly  no r th  of  t h e  s tudy a r e a .  The lava  

extruded was very f l u i d  and covered much of  t h e  a rea  nor th  of  the  Snake River 

ad jacent  t o  t h e  s tudy a r e a .  Recent depos i t ion  i n  t h e  a rea  c o n s i s t s  of t a l u s  

s lope  d e p o s i t s ,  t e r r a c e  gravel  and alluvium along streams and accumulation 

of  t h i n  d e p o s i t s  of windblown sand and s i l t  i n  t h e  f l a t t e r  a r e a s .  Flood 

p l a i n s  a r e  p r e s e n t l y  be ing  formed along t h e  Snake River and a few of t h e  

l a r g e r  t r i b u t a r y  s treams.  

HYDROLOGY 

Delineat ion o f  Hydrologic Subareas 

The s tudy  a r e a  was d iv ided  i n t o  e i g h t  subareas t o  f a c i l i t a t e  t h e  d i scus -  

s i o n  of t h e  hydrology. The d e l i n e a t i o n  of  t h e  subareas was based on v a r i a t i o n s  

i n  ground-water hydrology and t h e  p a t t e r n  and type  of  wel l  development. The 

Owyhee Mountains subarea inc ludes  t h e  southern  h a l f  of  t h e  s tudy a r e a  and i s  

e s s e n t i a l l y  devoid of wel l  development. The primary geographic f e a t u r e s  of 

t h e  subarea a r e  t h e  Owyhee Mountains and Owyhee Highland. (See f i g ,  7 f o r  sub- 

a r e a  boundaries .)  The Upper Reynolds Creek subarea inc ludes  t h e  southern 

po r t ion  of t h e  Reynolds Creek Basin, This  a r e a  was de l inea ted  as  a subarea 

because it i s  be l ieved  t o  be a c losed  ground-water b a s i n .  The subarea  has  been 

des ignated  as  t h e  Northwest Hydrology Research Watershed by t h e  A g r i c u l t u r a l  

Research Serv ice ,  U S ,  Department of  Agr i cu l tu re ,  Considerable r e sea rch  i n t o  

t h e  ground-water c h a r a c t e r i s t i c s  of  t h i s  a r e a  has  been accomplished by t h e  

A.R.S, The Walters Ferry subarea inc ludes  t h e  ground-water development along 

t h e  south bank of t h e  Snake River from Squaw Creek t o  Guffey Butte  i n  t h e  west-  

e r n  po r t ion  of t h e  s tudy a r e a .  The Murphy subarea  inc ludes  a l a r g e ,  r e l a t i v e l y  

undeveloped area  i n  t h e  west c e n t r a l  p o r t i o n  of  t h e  s tudy a rea .  Wells have 

been d r i l l e d  i n  s c a t t e r e d  loca t ions  f o r  domestic and irrigation uses ,  bu t  a 





major development of t h e  resource has  not occurred,  The ground-water develop- 

ment i n  and n e a r  t h e  Cas t le  Creek v a l l e y  i s  included i n  t h e  Oreana subarea,  

Water-level d e c l i n e  and well  i n t e r f e r e n c e  have been noted i n  b o t h  t h e  shallow 

and deep a q u i f e r s  i n  t h i s  a r e a ,  The Grand View subarea inc ludes  t h e  Shoofly 

Creek v a l l e y  and the  a r e a  along t h e  Snake River near  Grand View. Both shallow 

and deep a q u i f e r s  have a l s o  been developed i n  t h i s  a r e a ,  The most i n t e n s i v e l y  

developed a r e a s  of ground-water i r r i g a t i o n  a r e  included i n  t h e  Bruneau sub- 

a r e a .  This subarea ,  i n  t h e  e a s t e r n  po r t ion  o f  t h e  s tudy a rea ,  inc ludes  L i t t l e  

and Bruneau v a l l e y s .  A deep a q u i f e r  has been extens ive ly  developed by irri- 

ga t ion  w e l l s ,  many of which flow under a r t e s i a n  p res su re ,  The Indian Cove 

subarea inc ludes  t h e  remainmg por t ion  of t h e  e a s t e r n  p a r t  of  the  s tudy a r e a ,  

The ground-water development i n  t h i s  a r e a  has  been p r imar i ly  domestic and 

stock we l l s ,  

The ground-water hydrology of  t h e  above mentioned subareas i s  discussed 

i n  d e t a i l  i n  t h e  following s e c t i o n s  P a r t i c u l a r  emphasis i s  placed on t h e  

desc r ip t ion  of  t h e  aqu i fe r s ,  d i scuss ion  of  t h e  p resen t  wel l  development and 

i t s  e f f e c t  upon t h e  resource ,  d i r e c t i o n  and t h e  c h a r a c t e r i s t l c s  of  ground- 

water  flow and water q u a l i t y l  

Owyhee Mountains Subarea 

The Owyhee Mountams subarea i s  important  p r imar i ly  a s  a  recharge a r e a  

f o r  t h e  aqu i fe r s  underlying t h e  lowlands t o  t h e  no r th :  The boundaries of 

t h e  subarea a r e  t h e  range l i n e  common t o  R, 8 and 9 E ,  on t h e  e a s t ,  Squaw 

Creek on t h e  west ,  t h e  drainage d iv ide  and t h e  township l i n e  common t o  T. 10 

and 11 S. on t h e  south ,  and t h e  approximate mountam o r  upland f r o n t  on t h e  

no r th  ( f i g ,  7 ) .  Climata logica l  d a t a  p re sen ted  i n  t a b l e  1 i n d i c a t e  an average 

annual p r e c i p i t a t i o n  r a t e  of  about 15 inches  f o r  t h e  suba rea ,  



The su r face  runoff  from t h e  Owyhee Mountains subarea i s  d iv ided  i n t o  many 

ephemeral s t reams.  The only perennia l  stream i n  the  subarea,  t h e  Bruneau 

River ,  de r ives  most of  i t s  flow from t h e  Jarbidge Mountains t o  t h e  sou th ,  The 

ephemeral s t reams of importance inc lude:  Squaw Creek, Reynolds Creek, Sinker  

Creek, Cas t le  Creek, Jacks  Creek and Wickahoney Creek. Wickahoney Creek and 

Bruneau River a re  t h e  only s treams gaged i n  t h e  s tudy a r e a .  Wickahoney Creek 

flows only a f t e r  per iods  of  excess p r e c i p i t a t i o n  o r  snowmelt. The average d i s -  

charge f o r  12 years  of  record i s  2 . 2  c f s  (cubic f e e t  per  second) ,  The Bruneau 

River i s  gaged a t  Hot Spring where i t  leaves i t s  deep canyon and e n t e r s  t h e  

lowland. This  stream had an average discharge of  377 c f s  during t h e  29 year  

pe r iod  of r eco rd .  Small channels i n  t h e  subarea ca r ry  f lood discharge a f t e r  

per iods  of  precipitation^ 

Water i s  recharged t o  t h e  ground-water system i n  t h e  Owyhee Mountains 

subarea through j o i n t s ,  f a u l t s  and o t h e r  s t r u c t u r a l  f ea tu res  i n  t h e  rocks .  

Two formations, t h e  T e r t i a r y  Rhyoli te  and T e r t i a r y  S i l i c i c  Volcanies ,  a r e  

be l ieved  t o  be most e f f e c t i v e  i n  t r ansmi t t ing  recharge water  t o  t h e  ground- 

water  system, Both of  t hese  formations a re  h igh iy  f r a c t u r e d  i n  most of t h e  

outcrop a r e a s ,  Recharge i s  be l ieved  t o  occur both a r e a l l y  and l o c a l l y  where 

stream channels c ross  a r e a s  of  i n t e n s e  f r a c t u r i n g ,  These rocks outcrop over 

approximately 40-50 p e r  cent  of  t h e  Owyhee Mountains and n e a r l y  a l l  of  t h e  

Owyhee u p l i f t .  The p o t e n t i a l  f o r  a r e a l  recharge i s  t h e r e f o r e  h igh .  L i t t l e t o n  

and Crosthwaite (1957, p.  172) s t a t e  t h a t  t h e  e n t i r e  normal flow of  Jacks and 

Wickahoney creeks i s  absorbed by t h e  rocks i n  a f a u l t e d  complex along Jacks  

Creek. Quan t i t a t ive  assessments o f  t h e  amount of  water  recharged i n  t h e  Owyhee 

subarea have not  been determined, 



Ground-water development i s  l lml t ed  i n  the  Owyhee Mountains subarea.  

Several  s tock  we l l s  have been d r i l l e d  a t  hlgh e l e v a t i o n s ,  bu t  y l e l d  only small  

q u a n t i t i e s  o f  water  Intenslire ground-water development i s  not  expected i n  

t h e  subarea .  

Upper Reynolds Creek Subarea 

Ground water  i s  used i n  the  Upper Reynolds Creek subarea almost exc lus ive-  

l y  f o r  domestic purposes-  Most of  t h e  wel l s  a re  l e s s  than 50 f e e t  i n  depth 

and obta in  water  from channel al luvium. Several  i r r i g a t i o n  we l l s  have been 

d r i l l e d  t o  a maximum depth o f  1,000 f e e t  i n  t h e  subarea:  These wel l s  a r e  p res -  

e n t l y  unused; The t r a n s m l s s i b i l l t y  va lues  obtalned by Stephenson (1965, p.  

458) i n d i c a t e  t h a t  most of t h e  a q u i f e r s  i n  t h e  subarea would support  only low 

product ion we l l s  ( t r a n s m l s s i b i l l t y  va lues  of l e s s  than 50 ga l lons /day / foo t ) .  

Problems of wel l  i n t e r f e r e n c e ,  w a t e r - l e f e l  d e c l m e s ,  o r  decreases i n  wel l  

y i e l d s ,  have not  been repor ted  i n  t h e  subarea The present  wel l  development 

has not  apprec iably  a l t e r e d  the  ground-water resource .  

Walrers Fer ry  Subarea 

The ground-water resource  I n  t h e  Waiters Fer ry  subarea i s  important p r i -  

mari ly as a source f o r  domestlc water  supplies. Although a few i r r i g a t i o n  

wel l s  a re  i n  product ion,  most of t h e  water  used f o r  irrigation i s  d lve r t ed  

from t h e  Snake River  o r  Reynolds Creek Xost we l l s  t h a t  have been d r i l l e d  i n  

the  a rea  gene ra l ly  obta in  only small  t o  moderate supp l i e s  o f  water  

Ground water  i n  t h e  IValters Ferry subarea  i s  be l l e~ved  t o  be  der ived  p r i -  

mar i ly  from precipitation i n  t h e  Owphee Mountains, The water ,  recharged t o  t h e  

ground-water system i n  t h e  mountains, flows northward toward t h e  Snake River .  

Four geologlc formations t h a t  may be Important as  a q u i f e r s  i n  t h e  lt 'alters 

Ferry subarea a r e  t h e  Ter t la r ) ;  S l l i c i c  Volcanics ,  Poison Creek Formation, 



Banbury Basa l t ,  and Glenns Ferry Formation. T e r t i a r y  S i l i c i c  Volcanics a r e  

encountered i n  seve ra l  deep wel ls  near  the  mountain f r o n t .  Only small  quan t i -  

t i e s  of water have been obtained because, i n  most cases ,  t he  d r i l l e r s  stopped 

s h o r t l y  a f t e r  encountering what i s  be l ieved t o  be the  formation. The evalua-  

t i o n  of the  T e r t i a r y  S i l i c i c  Volcanics as  an aqu i fe r  i n  t h i s  a r e a  thus cannot 

be completed a t  t h i s  time because o f  t h e  absence of s u f f i c i e n t  d a t a .  

The Poison Creek Formation i s  t h e  most widespread a q u i f e r  i n  t h e  subarea.  

The deeper w e l l s  t h a t  t a p  t h i s  formation encounter warm t o  hot water under 

a r t e s i a n  pressure .  Thick beds of c l a y  and s i l t  provide t h e  aquiclude o r  cap- 

p ing  l aye r  t h a t  confines t h e  a r t e s i a n  aqu i fe r .  The water  i s  genera l ly  derived 

from sand o r  sandstone beds. Because t h e  hor i zon ta l  permeabi l i ty  i s  much 

g r e a t e r  than t h e  v e r t i c a l  permeabi l i ty ,  water encountered i n  d i f f e r e n t  sand 

zones o f t en  has d i f f e r e n t  temperatures and a r t e s i a n  p ressu res .  The y i e l d s  t o  

wel ls  from t h i s  formation a r e  gene ra l ly  low t o  moderate. 

The Banbury Basalt  is an important a q u i f e r  only i n  i s o l a t e d  loca t ions  i n  

t h e  Walters Ferry subarea.  The formation i s  l imi t ed  i n  a r e a l  ex ten t  and a l s o  

v a r i e s  widely i n  permeabi l i ty .  Most of t h e  d r i l l e r s '  logs i n d i c a t e  t h a t  only 

small  q u a n t i t i e s  o f  water  were der ived  from t h i s  formation,  

Wells near  the  Snake River which p e n e t r a t e  t h e  Glenns Ferry  Formation 

y i e l d  warm t o  hot water under a r t e s i a n  p ressu re .  The domestic and small  irri- 

gat ion  wells  t h a t  der ive  water  from t h i s  u n i t  gene ra l ly  have only low t o  

moderate y i e l d s .  

Wells i n  t h e  Walters Ferry subarea a r e  used f o r  both domestic and i r r i g a -  

t i o n  water supp l i e s .  Unused flowing we l l s  a r e  a l s o  p resen t  i n  t h e  a r e a  ( f i g .  

8 ) .  In many cases,  t h e  domestic s u p p l i e s  a r e  from two- t o  four- inch diameter 

flowing wells  d r i l l e d  p r i o r  t o  1930. The warm (80-100°F) ground water  i s  used 
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i n  seve ra l  c a s e s  f o r  hea t  as  weil  a s  consumption The depths of most of t h e s e  

we l l s  a re  unknown. Newer domestic ivelis ha i e  been d r z l l e d  i n  seireral  ioca-  

t i o n s .  Most of these  we i l s  a r e  l e s s  than 200 f e e t  deep and have low y l e l d s .  

Approxamatelp 15 l r r i g a r i o n  we l l s  have been d r i l l e d  In t h e  Walters Fer ry  

subarea [ f i g  8 ) .  These wel l s  supply i r r i g a ? l o n  water f o r  lands h igher  than  

t h e  su r face  wa te r  d z s t r i h u t i o n  system They vary i n  depth from 155 t o  2 ,860  

f e e t .  The y i e l d s  of  mosi st t k e  we l l s  a r e  low with only a few p resen t ly  be ing  

operated 

Many sma l l  d ~ a m e i e r  we i i s  d r i l i e d  p r i c r  t o  1930 a re  ailowed t o  flow un- 

c o n t r o l l e d  and waste water  in  t h e  !qa:ters Ferry slubbarea These wel l s  were 

d r i l l e d  i n  t h e  sedrments of  rhe Glenns Ferry and Poison Creek formations u n t i l  

t h e  small  r o t a r y  d r l l i  rigs were s t spped by a hard layer  A l l  of t hese  w e l l s  

a r e  thus be l ieved  t o  d e r l - e  t h e i r  wnter from t h e  ~ e d l m e n t s  of  t h e  two upper 

formations The water from these  weiis  range i n  temperature from 7 0  r o  135 '~ .  

I t  i s  be l leve?  t h a t  t h e  temperature of  t h e  water  15 dependent on t h e  depth 

of the  well  and t h e  formbat~ons encountered The t o t a l  flow of  a l l  of  t h e  we l l s  

of t h i s  type represent  a srgn:fizant po r r ion  oi- t h e  t o t a l  ground-water d i s -  

charge i n  t h e  subarea The i o c i t l o n s  o f  t h e  we1 is of !his type v ~ s r t e d  dur ing  

t h e  study a r e  shown on f i g u r e  8 

The e ieva t ron  of  t h e  water su r face  i n  n o n - f l o ~ x g  we l l s  an t h e  Walters 

Ferry subarea i s  a l s o  presented  i n  f l g u r e  8 ,  along with t h e  land su r face  e l e v a -  

t i o n s  a t  we l l s  t h a t  flo~w under a r r e s i a n  p r e s s u r e  !yeiLs flow a t  land s u r f a c e  

up t o  e l e ~ a t i o n s  of  2,350 f e e t  i n  t h e  western p l r t i o n  of  t h e  subarea ,  2,300 

f e e t  i n  t h e  cenrza l  p a r t i a n ,  and a rnaxmum o f  2 ,400 f e e t  an t h e  e a s t e r n  p o r t i o n  

of t h e  a rea  A variation i n  a r t e s l a n  p r e s s u r e  i s  evident  i n  we l l s  of d i f f e r e n t  

dep ths ,  The da ta  showrvg e l e ~ a t l o n  of w i t  e r  su r face  i n d i c a t e  ground-wate~ flow 



i s  from t h e  mountams northward roward the  r i v e r  S u f f i c i e n t  d a t a  a r e  nor 

a v a i l a b l e ,  however, t o  determine t h e  gradient  and conf igura t ion  of  t h e  ground- 

water  s u r f a c e ,  

Most of  t h e  Walters Ferry subarea has not undergone a  major ground-water 

dec l ine  as a  r e s u l t  of  well  development, Records of water  l e v e l  f l u c t u a t i o n s  

a r e  a v a i l a b l e  on s e v e r a l  we l l s  i n  t h e  subarea,  A 2,860 foo t  wel l  (IN 4W 13cal)  

and a  1,540 foo t  well  (1s  3W 24bdl) were monitored during t h e  i n v e s t i g a t i o n a l  

per iod:  This record i s  presented  i n  f i g u r e  9 along with a  s h o r t  water  l e v e l  

record  on t h r e e  wel l s  monitored by t h e  U. S. Geological Survey. None of  t h e  

hydrographs i n d i c a t e  a  s l g n i f ~ c a n t  change i n  water  l e v e l s .  The dec l ine  noted 

i n  t h e  hydrograph of  well  IN 4W l 3 c a l  is t h e  r e s u l t  of pumping an i r r i g a t i o n  

wel l  approximately 1,000 f e e t  from t h e  observat ion w e l l ,  The r e l a t i v e l y  f l a t  

and constant  s iope  of  t h e  recovery curve i s  an i n d i c a t i o n  of  t h e  slow r a t e  of 

recharge t o  t h e  a rea .  

Although not  documented by water - leve l  r eco rd ,  one po r t ion  of t h e  subarea 

has undergone a  water - leve l  dec l ine  i n  the  magnitude of 20 t o  30 f e e t :  The 

a rea  of dec l ine  inc ludes  we i l s  i n  s e c .  16-17, 20-21, and 28-29, T. l N R.  3  W. 

A well  i n  s e e r  20, T" 1 N., R .  3 W. had a repor ted  depth-to-water of 24 f e e t  

i n  1962 and a measured depth-to-water  of 48 f e e t  i n  1968. A wel l  i n  s e c .  29, 

T,  1 N., R -  3  W ~ ,  t h a t  had flowed s i n c e  i t  was d r i l l e d  i n  1903, s topped flowing 

i n  1961, The s p r i n g  supplying t h e  Givens Hot Springs Resort i n  s e c .  21 . ,  T~ 

1 N,, R .  3  W,, has r epor t ed ly  dec i ined  i n  discharge i n  t h e  l a s t  f i v e  yea r s .  De- 

t a i l s  on t h e  r a t e  o r  p a t t e r n  of  water - leve l  dec l ine  i n  t h i s  a rea  a re  n o t  a v a i l -  

a b l e .  Several  we l l s  i n  s e c ,  34, T 1 S . ,  R .  2  W. have been t h e  sub jec t  of  a  

cour t  decree ;  These we l l s  were d r i l l e d  i n  a  small  a r e a  and mutual i n t e r f e r e n c e  

occurred ,  This i n t e r f e r e n c e ,  however, i s  a  l o c a l  problem and not  a  case of  



FIGURE 9. Hydrographs of wells 1 X  41i 13ca1,  I S  3:i 24bd l ,  1 Y  311' ZObdal, 

1s 3ij' i b cb l  and 2S 2ii 3cbbl i n  t h e  i s a l t e r s  F e r n  Subarea 
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r eg iona l  water - leve l  dec l ine .  

The q u a l i t y  of  t h e  ground water  i n  t h e  Walters Ferry subarea  i s  genera l ly  

good. The d i s so lved  s o l i d s  content  ranges from 200-330 ppm ( p a r t s  p e r  mi l l i on )  

The water i s  p r imar i ly  of  sodium o r  calcium bicarbonate type wi th  s e v e r a l  

ana lyses  very high i n  f l u o r i d e s .  

Murphy Subarea 

The ground-water resource  has  been developed f o r  i r r i g a t i o n  and domestic 

supp l i e s  a t  only  s c a t t e r e d  l o c a t i o n s  i n  the  Murphy subarea.  Less than 25 we l l s  

a re  loca ted  i n  t h e  a rea .  Most o f  t hese  a re  used f o r  domestic supp l i e s  and 

y i e l d  only smal l  q u a n t i t i e s  of water .  The source of ground water  i n  t h e  Murphy 

subarea i s  be l ieved  t o  be p r e c i p i t a t i o n  on t h e  Owyhee Mountains. The q u a n t i t y  

of ground-water recharge o r i g i n a t i n g  wi th in  t h e  subarea from l o c a l  p r e c i p i t a -  

t i o n  o r  i r r i g a t i o n  r e t u r n  flow i s  be l ieved  t o  be  small. 

Four geologic formations a r e  important a s  aqu i fe r s  i n  t h e  Murphy subarea:  

Poison Creek Formation, Banbury Basa l t ,  Glenns Ferry Formation, and Bruneau 

Basa l t .  None of  t h e  we l l s  i n  t h e  a r e a  encounter  t h e  s i l i c i c  vo lcan ic s .  Wells 

pene t r a t ing  both of  t h e  Banbury Basa l t  and t h e  Poison Creek formations de r ive  

most of t h e i r  water  from t h e  b a s a l t .  One well  de r ives  water  from a sandstone 

lense  i n  t h e  Poison Creek Formation, Several  wel l s  which p e n e t r a t e  t h i c k  

s e c t i o n s  of Glenns Fer ry  Formation nea r  t h e  Snake River y i e l d  only small  quan- 

t i t i e s  of warm (70-90°F) water  under  low a r t e s i a n  p res su re .  Wells i n  t h e  

Sinker  Creek v a l l e y  i n  s e c l  15 and 22, T. 3 S. ,  R .  1 W., p e n e t r a t e  and der ive  

water from Bruneau age b a s a l t .  

The wel l  development has  been l i m i t e d  i n  t h e  Murphy subarea .  The only 

l a rge  t r a c t  of i r r i g a t e d  land i s  supp l i ed  by water  pumped from t h e  Snake River ,  

The loca t ion  of we l l s  i n  t h e  Murphy subarea  a r e  shown i n  f i g u r e  10. Most of  



FIGURE 10. Location and type of weili and elevation of water sur face  i n  

the hluqhy Subarea 
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t h e  i r r i g a t i o n  we l l s  p re sen t ly  i n  use a r e  i n  t h e  Sinker Creek v a l l e y ,  The 

y i e l d s  from t h e s e  we l l s  vary from 200 t o  1,400 gpm with t h e  h i g h e r  y i e l d s  being 

ohta ined  from t h e  we l l s  i n  s e c .  15 and 2 2 ,  T. 3 S . ,  R .  1 W .  The e l e v a t i o n  of 

t h e  water  su r face  f o r  we l l s  i n  t h e  Murphy subarea i s  presented  i n  f i g u r e  10.  

S u f f i c i e n t - d a t a  a r e  a v a i l a b l e  t o  make only a very general  i n t e r p r e t a t i o n  of  

ground-water flow. The d a t a  i n d i c a t e  flow from the  mountains toward t h e  r i v e r .  

Water-level records  have been obtained f o r  t h r e e  we l l s  i n  t h e  Murphy sub- 

a r e a .  An unused i r r i g a t i o n  well  (2 s  2W 3hbdl) was monitored continuously 

during 1968 ( f i g .  11) The d e c l i n e  shown i n  t h e  hydrograph i s  be l ieved  t o  be 

p r imar i ly  t h e  r e s u l t  of  opera t ion  of  an i r r i g a t i o n  well i n  the  same s e c t i o n .  

Although t h e  i r r i g a t i o n  well  was turned o f f  f o r  t h e  season i n  September, s i g -  

n i f i c a n t  water - leve l  recovery d i d  not  begin i n  t h e  observat ion well  u n t i l  

middle November. This  l a g  i n  recovery is  be l ieved  t o  be an i n d i c a t i o n  t h a t  

t h e  a q u i f e r  i n  t h a t  a r ea  i s  l i m i t e d  i n  a r e a l  ex ten t  and has a low r a t e  of  r e -  

charge. Water l e v e l s  i n  we l l s  3 s  1 W  8cbcl  and 4 s  2W l l a b a l ,  monitored by t h e  

U .  S. Geological Survey, changed only 2 f e e t  and 0 f e e t  r e s p e c t i v e l y  from t h e  

s p r i n g  of 1967 t o  t h e  s p r i n g  of  1968 Water-level dec l ine  o r  wel l  i n t e r f e r e n c e  

have not  been repor ted  i n  t h e  a r e a ,  

The temperature of t h e  ground water  i n  t h e  Murphy subarea ranges from 70 

t o  9 0 ' ~ .  The q u a l i t y  of  t h e  ground water  ranges from poor from t h e  sediments 

t o  good from b a s a l t "  

Oreana Subarea 

The Oreana subarea inc ludes  the  ground-water development nea r  Oreana and 

t h a t  i n  and nea r  the  Cas t l e  Creek v a l l e y  ( f i g ,  7 ) .  Two major a q u i f e r  systems 

a r e  important i n  t h e  subarea.  (1) A number of i r r i g a t i o n  and domestic we l l s  

near  Oreana de r ive  water  from a s e r i e s  o f  shal low sand beds i n  t h e  Glenns 
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Ferry Formationl ( 2 )  Hot (130-180'~) ground water  under h igh  a r t e s i a n  p res -  

s u r e  i s  obtained by a number of  we l l s  i n  t h e  Cas t l e  Creek v a l l e y  from t h e  

Banbury Basal t  and the  Poison Creek Formation. 

The ground water  i n  t h e  Oreana subarea i s  be l ieved  t o  be der ived  primar- 

i l y  from p r e c i p r t a t i o n  on t h e  Owyhee Mountains. Although some recharge reaches 

t h e  shallow a q u i f e r  from l o c a l  p r e c i p i t a t i o n  and i r r i g a t i o n ,  t h e  t o t a l  quan t i ty  

i s  be l ieved  t o  be sma l l ,  

The four  geologic formations t h a t  may be important as  aqu i fe r s  i n  t h e  

Oreana subarea a r e ,  from youngest t o  o l d e s t ;  t h e  Glenns Ferry Formation, Poison 

Creek Formation, Banbury Basa l t ,  and T e r t i a r y  S i l i c i c  Volcanics ,  A seauence 

of coarse grained sediments a r e  p resen t  i n  t h e  Glenns Ferry Formation near  

Oreana a t  depths of  200-300 f e e t  below land s u r f a c e .  The l a t e r a l  e x t e n t  of 

t hese  coarse grained sediments i s  i n f e r r e d  i n  f i g u r e  1 2  from t h e  su r face  out -  

crops and t h e  d r i l l e r s '  log  d a t a ,  A number of  i r r i g a t i o n  and domestic wel l s  

obta in  water from t h i s  a q u i f e r  nea r  Oreana, The formation i s  a l s o  u t i l i z e d  as 

an a q u i f e r  i n  t h e  Cas t l e  Creek v a l l e y  by both shallow we l l s  ( l e s s  than 50 f e e t )  

and o ld  2-  t o  4-inch diameter  flowing w e l l s ,  The deeper we l l s  de r ive  small  

q u a n t i t i e s  of warm ( 7 0 - 1 0 0 ~ ~ )  water  under a r t e s i a n  p res su re .  

The Poison Creek Formation i s  gene ra l ly  a poor source of  water  i n  t h e  

Oreana s u b a r e a  Some of  t h e  o l d  2 -  t o  4-inch we l l s  which p e n e t r a t e  t h e  Glenns 

Ferry Formation a l s o  p e n e t r a t e  t h e  Poison Creek Formation. These we l l s  y i e l d  

only small  q u a n t i t i e s  of warm water  under a r t e s i a n  p res su re .  A p o r t i o n  of the  

1106, a r t e s i a n  water  encountered i n  t h e  deep wel l s  i n  t h e  Oreana subarea may be 

der ived  from t h e  Poison Creek Formation. 

Tho Banbury Basa l t  i s  important  as  t h e  source of hot  ( 1 3 0 - 1 8 0 ~ ~ ) ,  a r t e s i a n  

water  i n  t h e  Oreana subarea ,  This  formation i s  encountered by most of  t h e  deep 





wel ls  i n  the  a r e a  

The s l l i c z c  iiolcdnics a re  penetrated by seve ra l  wel l s  i n  t h e  Oreana sub- 

a r e a .  The d a t a  from these  wel.:s do not  i n d i c a t e  t h a t  a  s i g n i f i c a n t  q u a n t i t y  

of water is der ived  from t h e  formation,  The importance of  t h e  s i l i c i e  volcan-  

i c s  as an a q u i f e r  i n  t h l s  a rea  cannot be determined a t  t h i s  time because of  a  

lack of daca.  

The we l i  development i n  t h e  Oreana subarea may be d iv ided  i n t o  t h e  f o l -  

lowing t h r e e  ca t egor i e s  on t h e  b a s l s  of use and source of  t h e  water :  h o t ,  

a r t e s l a n  w e l l s ,  pumped irrigation and domestic w e l l s ,  and unused flowlng we l l s  

( f i g ;  13):  Ten we l l s ,  ranglng i n  depth from 660 t o  3,100 f e e t ,  have i n t e r c e p t -  

ed hot ( 1 3 0 - 1 8 0 ~ ~ )  ground water under high a r t e s i a n  p res su re .  A l l  of t h e  we l l s  

flowed under a r t e s r a n  p res su re  when d r i l l e d ,  Discharges g r e a t e r  than 7.5 c f s  

were r epor t ed .  The h o t ,  a r t e s l a n  water  i s  obtained a t  depths over 2,500 f e e t  

i n  t h e  nor thern  po r t ion  of  t h e  Oreana subarea,  but  a t  only 600 f e e t  i n  s e c .  21 

and 29, T. 5 S . ,  R. 1 E The d i f f e r e n c e  i n  t h e  depth t o  t h e  a r t e s i a n  a q u i f e r  

i s  be l ieved  t o  be t h e  r e s u l t  of v e r t i c a l  displacement along a northwest t r end-  

ing  f a u l t  o r  f a u l t s .  These same f a u l t s  a r e  belie-ved t o  provide avenues f o r  

t h e  upward movement of t h e  hot water :  A former hot  sp r lng  &rea  near  Cas t i e  

Creek i n  s e c  29, T .  5 S , R e  I  E is t h e  loca t ion  of the  i n t e r s e c t i o n  of  two 

of these  f a u l t s  ( f i g .  6 ) .  The a r t e s i a n  p res su re  i n  wells  i n d i c a t e  an o r i g i n a l  

piezometr ic  su r face  near  2,800 f e e t  e l eva tzon l  

Approximately 20 i r r i g a t i o n  and domestic we l l s  a re  equipped with pumps 

i n  t h e  subarea ,  Most of t hese  we l l s  were d r i l l e d  near  Oreana and de r ive  water  

from t h e  coarse  sand beds i n  t h e  Glenns Ferry Formation. The wel l s  vary i n  

y i e l d  from a few gal lons  p e r  minure t o  1,900 gpm. The depth t o  water i n  a l l  of 

t h e  wel l s  i s  l e s s  than 200 f e e t  with most l e s s  than 100 f e e t .  The temperature 



FIGURE 13. Location and type of wells and elevation o f  rater surface in 

t h e  Oreana Subarea 
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0 of t h e  warer der lved  from thes?  Neal5 ringed frcm 55 t o  '0 P 

The t h i r d  ryp? 1 1 i n  t h e  sitb-,rea ace the unaised smail  dlarierer 

flowing we i i s  d i l i i e d  p r l u r  +c 1930 A l i h a g h  c m i r r ~ i s r ; c n  d a t a  a re  not  

a v a l l a b i e  on the59 wii;. they a re  assumed t o  h i v e  been d r i i i e d  e n r ~ r e l y  I n  

sediments Most of the35 w e : i ~  flaw a t  land s u r f h i e  a t  temperzruxe, of 7 0 -  

0 100 F ,  %;era1 shali.,,q weli ,  , : e + i  :ha 50 feet! have been drn;  red i n  the  

Cas t l e  Creek $ a l l e y  f u r  d o m e s i c  P U I ~ J - F S  i v i ~  ~ r ~ i g a t i ~ n  suppi ie i  h a v e  been 

developed by e x i a < a t r n g  l a rge  hale ,  a p p r c i m a t e i y  20-30 r e e t  deep and pumping 

. , t h e  ground ivater thhr  c2 : . , e : ? s  The p ~ t s  a i e  p r ~ b a b i y  obta;n,ng water from 

stream a!l*vi.w?i ': mnecied  ciLrew? l y  si ;nd.- . * - ,;,, ' with Cast.ie Creek 

The ei.ejatron of :he ~ a t e r  oui rzre  :n d - l i s  i n  :he Oreana subarea is  

presented i n  f i g u z e  ..3 Coni ju is  u k  h a t e r - l e , s i  e l e , a t ~ o n  a r e  presented  I n  

..- the  v l c r n l t y  of  Orem3 i h ~  i o n i o u i ~  ,nd,,nte grzilnd U d t t r  flaw from ?.he 

west t o  t h e  e a s t  with a gradLen.  of appiox,mde;y 60 r ee r  p e i  miis  The move- 

ment of ground tqater cann.2: b r  ~ r a , e d  f a r t h e i  r s  t h e  northe;sr because of t h e  

lack of wel! development Some i n t t r i c r e n i e  betdeen w e d s  and a seaacnal  de- 

cline i n  water  levels ha..e w e -  rep-:-ed neat O r e a d  The ~ S L C  hydiogrdph 

record a ,al iab!e on weii 4'; i E  5Obbl ( r i g  141 does nj.: l n d ~ ; * i r  a s i g n i f i -  

cant yearly d e t l m e  i n  w-rer l e ~ e i s  i n  :he a:ea 

Two e!evat:cn; a i e  n.:ied on f , g u r t  '3 f a r  t s e i l i  s i p p ~ n g  rhe h o t ,  a r t c s l a n  

ground-warex system The us--. r -  - .*i,es n - t ed  aae t h e  o r ; g ~ n a i  ? e - e i s  of a r t e -  

s i a n  pressure  when the  w i .  . A t r e  dr ;I < e d  The loh>er v a i u c a  are the f a i l ,  

1968 l e v e l s  The o i , i s i n a i  he?? 3:ilut a i  t h e  L i r i r :  Lsseil ( 5 5  lt 21:;b) tapping 

- 
the  h s t  water sybrini -..its 2 , 8 2 7  i-ce: the c i i k i n a l  l eve r s  un a i l  b u t  one of 

t h e  remamder of the we l l s  t + d  i n  the r a g e  s f  2,'90 f e e t  t o  2 ,825 f e e t ,  I n -  

dicablng t h a t  t h e  pieiamer;;: suiiac? %,&> o r ~ g m a i i )  v e q  r l a t  or near  2 ,820 





f e e t  e l e v a t i o n .  The well  i n  s e c .  19, T .  4  S . ,  R r  2 E .  had an o r i g i n a l  water  

l eve l  e l eva t ion  of 2,737 f e e t  The head d i f f e rence  indicates t h a t  t h i s  wel l  

e i t h e r  p e n e t r a t e s  a  d i f f e r e n t  aqu i fe r  system, o r  another  a q u i f e r  system i n  

addi t ion  t o  t h e  one common t o  the  o the r  hot  we l l s .  The range i n  temperature 

i n  the  wells  from 136 t o  1 7 8 ' ~  i s  probably t h e  r e s u l t  of mixing of colder  

water wlth t h e  hot  water e l t h e r  i n  the  well  o r  i n  t h e  a q u i f e r .  

The water  l e v e l s  i n  t h e  h o t ,  a r t e s i a n  a q u i f e r  system began decl in ing  a s  

soon as  wel ls  were d r i l l e d  and began t o  withdraw water  De ta i l s  of t h e  r a t e  

of dec l ine  a r e  sca rce  with only s c a t t e r e d  d a t a  available ( f i g .  15):  A t  l e a s t  

100 f e e t  of water  l eve l  dec l ine  has occurred i n  well  5.5 1 E  29aa from 1958 t o  

1968. The p a t t e r n  of t h i s  dec l ine  i s  only documented f o r  t h e  per iod  1967-69, 

Declines of 80 and 90 f e e t  can be noted i n  o the r  we l l s .  The l e v e l s  i n  t h e  

two wells  i n  s e c .  24, T  5 S . ,  R 1 E .  have not apparently undergone t h e  same 

r a t e  of dec l ine  as  the  remainder of t h e  we l l s  i n  t h e  a q u i f e r .  The inc rease  i n  

the  r a t e  of recovery i n  the  wel ls  t h a t  can be noted i n  January 1969 i s  t h e  r e -  

s u l t  of the  c losure  of a  formerly uncontrol led flowing wel l  (45 1 E  34bal ) ,  

This well  formerly flowed over  7 .5  c f s  throughout the  year  Some of the  de- 

c l i n e ,  suf fered  i n  t h e  h o t ,  a r t e s i a n  system, i s  expected t o  be  reversed by t h e  

c losure  of t h i s  well  The a r t e s i a n  pressure  i n  t h e  a q u i f e r ,  however, w i l l  

not r e t u r n  t o  i t s  o r i g i n a l  l eve l  wlth t h e  c losure  of the  s i n g l e  o f f  season 

waste of ground water The recharge-discharge r e l a r i o n s h l p  was i n  equi l ibr ium 

p r i o r  t o  the  d r l l l i n g  of we l l s  i n  t h e  a r e a  The n a t u r a l  d ischarge  a t  t h a t  

time included sp r ing  flow, evapotranspiration by p l a n t s  nea r  t h e  spr ings  and 

leakage i n t o  overlying a q u l f e r  systems because of t h e  leaky c h a r a c t e r i s t i c s  of 

the  overlying canf in ing  l a y e r s .  The well  development i n  t h e  a rea  has caused 

a  dec l ine  i n  piezometrlc  p res su re  and h a s  decreased and thus  captured a  por t ion  





of t h i s  na tu ra l  d ischarge .  A q u a n t i t a t i v e  assessment of t h e  t o t a l  recharge 

t o  the  h o t ,  a r t e s l a n  system cannot be completed u n t i l  t he  leakage t o  o the r  

aqu i fe r s  i s  determined. Thls determination 1s beyond t h e  scope of t h i s  r e -  

p o r t  .. 

The q u a l i t y  of ground water  i n  the  Cas t le  Creek subarea i s  genera l ly  

good. The t o t a l  d isso lved s o l i d s  v a r i e s  from 250 ppm i n  t h e  h o t ,  a r t e s i a n  sys-  

tem t o  150 ppm i n  the  a q u i f e r  nea r  Oreana, The water i s  predominately a 

sodium and calcium bicarbonate  t y p e  Concentrations o f  1-3 ppm f l u o r i d e s  a r e  

present  i n  the  hot  ground water .  

Grand View Subarea 

The ground-water resource i n  t h e  Grand View subarea has been developed f o r  

domestic suppl ies  along t h e  Snake River and f o r  domestic and i r r i g a t i o n  sup- 

p l i e s  i n  t h e  v a l l e y  regions  south  of the  r i v e r .  Three major a q u i f e r  systems 

a r e  important i n  the  Grand View subarea:  a h o t ,  a r t e s i a n  system i n  the  Ter t ia ry  

S i l i c i c  Volcanics and the  Banbury Basa l t ,  a warm, a r t e s i a n  a q u i f e r  system i n  

the  sediments of the  Idaho Formation and a cold ,  water - table  a q u i f e r  system i n  

the  alluvium and an upper p o r t i o n  of t h e  Idaho Formation. 

Ground water i n  t h e  deep aqu l fe r s  i n  t h e  Grand View subarea i s  be l ieved 

t o  be derived pr imar i ly  from p r e c i p i t a t i o n  on the  Owyhee Mountains and u p l i f t .  

The Ter t i a ry  Rhyoli te  and s ~ l i c i c  volcanxcs a r e  be l ieved t o  t r ansmi t  the  water 

from t h e  mountainous regions  t o  t h e  subarea ,  ?lost o f  t h e  recharge t o  the  

overlying Banbury Basal t  and Idaho Formation i s  from leakage upward from the  

s i l i c i c  volcanics ;  Some water  i s  recharged t o  the  ground-water system from 

the  streams flowing over h igh ly  f r a c t u r e d  outcrops of t h e  Banbury Basalt., 

Recharge t o  the  shal low a q u l f e r  nea r  t h e  Snake River i s  more d i r e c t l y  from 

p r e c i p i t a t i o n ,  seepage from cana l s ,  irrigation and sewage e f f l u e n t ,  



Four geologic  formations t h a t  may be important as  aqu i fe r s  i n  t h e  Grand 

View subarea a r e  t h e  T e r t i a r y  S r l ~ c i c  Volcanics ,  Banbury Basa l t ,  Idaho Forma- 

t i o n ,  and al luvium. The s i l i c i c  volcanics  a r e  encountered by s e v e r a l  we l l s  i n  

t h e  a rea  a t  depths from 2,000 t o  3,000 f e e t .  The d r i l l e r s '  logs from most of  

t h e  wells  i n d i c a t e  t h a t  water was obtained from t h e  formation,  The y i e l d s  ob- 

t a ined  from t h e  s i l i c i c  volcanlcs  cannot be determined because t h e s e  w e l l s  

a l s o  obta in  w a t e r  from t h e  owerlying formations The importance o f  t h e  forma- 

t i o n  as an a q u i f e r  i n  t h i s  a rea  thus  cannot be  assessed  a t  t h i s  t ime.  

The Banbury Basal t  i s  t h e  most Important a q u i f e r  w i th in  t h e  Grand View 

subarea .  This  formation i s  encountered i n  we l l s  a t  depths ranging from 600 t o  

2,000 f e e t  below land s u r f a c e  I r r i g a t i o n  we l l s  tapping t h e  Banbury Basal t  

y i e l d  up t o  2,500 gpm when pumped and 750 gpm by a r t e s i a n  f l o w  The tempera- 

t u r e  of water obtained from t h e  formation ranges from 125 t o  150°F. The 

permeabi l i ty  of  t h e  b a s a l t  v a r i e s  widely i n  t h e  subarea.  Very dense flows 

wi th in  the  formation can a c t  as  confining laye r s  

Most of  t h e  we l l s  i n  t h e  Grand View subarea de r ive  a  po r t ion  of  t h e i r  

water  from t h e  Idaho Formation The wel l s  t h a t  der ive  water  from only t h e  

Idaho Formation gene ra l ly  have low y l e l d s  and lower a r t e s i a n  p res su re  than 

those wel l s  p e n e t r a t i n g  t h e  underlying Banbury Basa l t .  I r r i g a t i o n  we l l s  de-  

r i v e  up t o  750 gpm from t h e  formation;  water  temperature i s  gene ra l ly  wi th in  

t h e  70-100'~ range 

The t h i r d  a q u i f e r  system important i n  t h e  Grand View subarea i s  t h e  a l l u -  

vium found along t h e  major s t ream channeis .  Many we l l s  l e s s  than 50 f e e t  i n  

depth obta in  domestic supp l i e s  from t h e  alluvium and t h e  upper p o r t i o n  of  t h e  

Idaho Formation nea r  Grand View: In most cases ,  t hey  i n t e r c e p t  water  i n  t h e  

alluvium t h a t  does not  p e r c o l a t e  downward because o f  t h e  general  low v e r t i c a l  



permeabi l i ty  of  t h e  Idaho Formation. The y i e l d s  obtained from t h e  shallow 

a q u i f e r  a re  s u f f i c i e n t  f o r  domestic and small i r r i g a t i o n  uses .  

The wel l  development i n  t h e  Grand View subarea may be  d iv ided  i n t o  t h r e e  

major ca t egor i e s  on t h e  b a s i s  of  source and use :  shallow domestic,  irrigation, 

and unused flowing we l l s  ( f i g  16) .  Most of those near  t h e  Snake River i n  t h e  

Grand View subarea  a r e  l e s s  than 50 f e e t  deep and a r e  used f o r  domestic purposes.  

Many wells  nea r  t h e  t h e  town of  Grand View have a p o t e n t i a l  water  q u a l i t y  prob- 

lem. The same sand and g rave l  l aye r s  a re  used f o r  both sewage d i sposa l  and 

water  supply .  The present  system of  ind iv idua l  water  supp l i e s  should be  aban- 

doned i n  favor  of  a s i n g l e  deeper  source of ground wa te r .  

Approximately 20 i r r i g a t i o n  we l l s  a r e  being operated i n  t h e  Grand View sub- 

a r e a  ( f i g .  16 ) .  Most of  t h e s e  a r e  loca ted  s e v e r a l  miles  south  o f  t h e  Snake 

River a t  h ighe r  e l eva t ions  than t h e  sur face-water  d i s t r i b u t i o n  system. The 

depth of t h e  wel l s  vary from 100 f e e t  t o  3,600 f e e t ~  Approximately h a l f  of 

t h e  wel l s  were d r i l l e d  deep enough t o  i n t e r c e p t  t h e  hot  (125 t o  150°F), a r t e s i a n  

ground-water system. Several  y i e l d  up t o  2,500 gpm, A number of  shallow irri- 

ga t ion  wel l s  obta in  l e s s e r  q u a n t i t l e s  of  water  a t  temperatures ranging from 80 

t o  1 2 5 ~ ~ .  The maximum repor ted  y l e l d  of  t h e  shallow wel l s  i s  750 gpm. 

Many small  diameter  flowing we l l s  were d r i l l e d  i n  t h e  subarea p r i o r  t o  

1930 Most of  t hese  we l l s  de r ive  small  q u a n t i t l e s  of  water  from t h e  Idaho 

Formation. The we l l s  gene ra l ly  flow uncont ro l led  a t  temperatures  from 80 t o  

1 0 0 ~ ~ .  These we l l s  should be capped o r  plugged t o  prevent  waste from t h e  

a r t e s i a n  aqu i fe r  system. 

The e leva t ion  of  t h e  water  s u r f a c e  i n  we l l s  i n  t h e  Grand View subarea 

i s  presented  i n  f i g u r e  16. The maximum elevation a t  which we l l s  flow i n  t h e  

subarea i s  2,750 f e e t .  The we l l s  i n t e r c e p t i n g  t h e  Banbury Basal t  and s i l i c i c  



volcanics  have a  h igher  water  :eve? e l eva t ion  than we l l s  tapping  t h e  Idaho 

Formation. The maximum e leva t ion  a t  whlih wel l s  ob ta in ing  water  from t h e  Idaho 

Formation w i l l  flow i s  2,650 f e e t .  Di f ferent  water  l e v e l s  a r e  encountered 

with depth i n  both t h e  Idaho Formation and Banbury Basa l t .  Many we l l s  ob ta in  

water from both formations and thus ha:ie water  l e v e l s  t h a t  do not  correspond 

t o  e i t h e r  The d i r e c t i o n  of  ground-water flow i s  be l ieved  t o  be  northward i n  

t h e  subarea 

Declines i n  water  l e v e l s  have been repor ted  i n  t h e  Grand View subarea from 

we l l s  which obta ln  water  from both t h e  idaho Formation and t h e  Banbury Basa l t .  

Water-level dec l ines  and wel l  i n t e r f e r e n c e  have been r epor t ed  i n  two we l l s ,  

1,800 and 3,600 f e e t  deep i n  s e c -  4 and 5 ,  T. 6 S . ,  R .  3 E .  A 1,340-foot well  

(6s  3E l4bcb) has undergone 2 f e e t  of water - leve l  d e c l i n e  p e r  yea r  s i n c e  1962 

( f i g .  1 7 ) .  This  wel l  ob ta ins  water  from t h e  Idaho Formation. Several  we l l s  

l e s s  than 500 f e e t  i n  depth have repor ted  water - leve l  d e c l i n e s  i n  t h e  same sec-  

t i o n .  The dec l ine  i n  water  l e v e l s  i n d i c a t e s  t h a t  t h e  p r e s e n t  ground-water 

discharge through we l l s  and n a t u r a l  d ischarge  p o i n t s  i n  t h e  a r e a  has exceeded 

the  n a t u r a l  ground-water r e c h a r g e  A s i g n i f i c a n t  p o r t i o n  of t h e  p resen t  d i s -  

charge i s  wasted through numerous o l d  flowing we l l s  and improperly cased 

a r t e s i a n  i r r i g a t i o n  \wells. Since t h e  t o t a l  d ischarge  i n  t h e  a r e a  i s  not  be- 

l i eved  t o  be l a r g e ,  the  sonser.;aiion of ground water  p r e s e n t l y  wasted could 

r e s u l t  i n  a  major change i n  t h e  p a t t e r n  of  wa te r - l eve l  d e c l i n e .  

The q u a l l t y  of  gro.and water  i n  t h e  Grand View subarea  v a r i e s  with t h e  depth 

of t h e  we l l s .  The deeper  w e l l s  which ob ta in  water  from t h e  Banbury Basal t  and 

s i l i c i c  vo ican ic s  have a  sodium-bicarbonate type o f  wa te r ,  The shal lower water  

from t h e  Gienns Ferry Formation i s  of  calclum-bicarbonate type .  Tne t o t a l  d i s -  

solved s o i i d s  content  of t h e  we l l s  sampled i n  t h e  subarea  range from 190 ppm 



FIGURE 16. Location and type of wells and elevation of water surface in 

the Grand View Subarea 

LEGEND 

0 Irrigation Wells 

A Domestic Wells 

D Unused Wells 

2550 Elevation of Water in Feet Above Sea Level 

(2700) Elevation of Land Surface of Flowing Wells 



This page is 
intentionally 

blank 





t o  334 ppm. 

Bruneau Subarea 

The Bruneau subarea inc ludes  the  most i n t e n s i v e l y  developed a r e a s  of  

ground-water i r r i g a t i o n  i n  t h e  s tudy a r e a ,  Ground water  i n  t h e  Bruneau sub- 

a r e a  i s  be l ieved  t o  be der ived  p r imar i ly  from recharge i n  t h e  Owyhee Mountains 

and Owyhee u p l i f t .  Precipitation wi th in  t h e  subarea i s  not  be l i eved  t o  be an 

important source of  recharge t o  t h e  deep aqu i fe r s .  

Three geologic formations a r e  important as  aqu i fe r s  i n  t h e  Bruneau sub- 

a r e a :  T e r t i a r y  S i l i c i c  Volcanics,  Banbury Basal t  and Glenns Ferry Formation, 

The s i l i c i c  volcanics  a r e  encountered i n  a  number of  we l l s  i n  t h e  southern 

por t ions  of Bruneau and L i t t l e  v a l l e y s .  A number of  we l l s  with y i e l d s  exceed- 

ing  2,000 gprn der ive  a  major p o r t i o n  of t h e  water  from t h e  s i l i c i c  volcanics .  

The aqu i fe r  i s  most important i n  t h e  southern po r t ion  o f  L i t t l e  Valley.  

The Banbury Basal t  i s  t h e  most important a q u i f e r  i n  t h e  subarea ,  Many 

of t h e  we l l s  i n  L i t t l e  Valley and i n  t h e  southern po r t ion  of Bruneau Valley 

de r ive  t h e i r  water  from the  b a s a l t  alone o r  i n  combination with t h e  s i l i c i c  

0 
volcanics .  The water obtained i s  warm (90-100 F) and i s  under a r t e s i a n  p res -  

su re .  The a r t e s i a n  p res su re  v a r i e s  with t h e  depth of  t h e  well  and t h e  pene- 

t r a t i o n  of t h e  a q u i f e r s .  Yields t o  pumped we l l s  average 2,000 t o  3,000 gpm i n  

t h e  L i t t l e  Valley a r e a .  Well 75 3E 7ab d ischarges  over  3,000 gprn under a r t e -  

s i a n  p res su re .  

The Glenns Ferry Formation i s  more product ive as  an a q u i f e r  i n  t h e  Bruneau 

subarea than  i n  most po r t ions  of t h e  s tudy a rea .  The c h a r a c t e r i s t i c a l l y  f i n e  

grained formation inc ludes  some sand beds i n  L i t t l e  Valley t h a t  y i e l d  moderate 

supp l i e s  of  water ,  The temperature of  water derived from t h i s  formation va r i e s  

from 60-95'~. The water  i s  under a r t e s i a n  p r e s s u r e ,  and r i s e s  t o  a  maximum 



e leva t ion  o f  2,050 f e e t .  

The w e l l  development i n  the  Bruneau subarea can be d iv ided  i n t o  t h r e e  

major c a t e g o r i e s  on t h e  b a s i s  of u se :  i r r i g a t i o n ,  domestic and unused flowing 

w e l l s .  Approximately 40 l a rge  i r r ~ g a t i o n  we l l s  have been d r i l l e d  i n  t h e  L i t t l e  

Valley a rea  ( f i g .  18) .  Th i r ty  of  t hese  have been d r i l l e d  s i n c e  1954, t h e  end 

of d a t a  c o l l e c t i o n  per iod  f o r  t h e  L i t t l e t o n  and Crosthwaite (1957) s tudy of 

t h e  Bruneau-Grand View a rea .  The we l l s  vary i n  depth from 700 t o  2,100 f e e t  

and obta in  wa te r  p r imar i ly  from t h e  Banbury Basal t  and s i l i c i c  vo lcan ic s ,  ZIost 

of  t h e  we l l s  d r i l l e d  s m c e  1954 a r e  above 2,700 f e e t  e l eva t ion  and a r e  pumped. 

Approximately 30 i r r i g a t i o n  we l l s  have been d r i l l e d  i n  t h e  Bruneau Valley por-  

t i o n  of t h e  subarea ;  only 10 of  which have been d r i l l e d  s i n c e  1954. The y i e l d s  

from wells  i n  t h e  Bruneau Valley a r e  gene ra l ly  lower than those  i n  L i t t l e  Val- 

l ey .  The r epor t ed  d ischarges  f o r  i r r i g a t i o n  we l l s  i n  Bruneau Valley range 

from 100 t o  2,500 gpm; t h e  depths range from 300 t o  1,800 f e e t .  

A number of  domestic we l l s  have been d r i l l e d  i n  t h e  Bruneau subarea .  

Most of t h e s e  we l l s  a r e  l e s s  than 500 f e e t  i n  depth and ob ta in  water  from t h e  

Glenns Ferry Formation Enough water  f o r  domestic purposes can be normally 

obtained by i n t e r s e c t i n g  one o r  more sand s t r a t a ,  

Small diameter  flowing we l l s  d r i l l e d  p r l o r  t o  1930 constitute t h e  t h i r d  

c l a s s i f i c a t i o n  of we l l s  i n  t h e  Bruneau suba rea .  A l a rge  number of  w e l l s  of 

t h i s  type were d r i l l e d  t o  obta in  water  from t h e  a r t e s i a n  a q u i f e r  systems ( f i g ,  

18). The we l l s  gene ra l ly  discharge smal l  q u a n t i t i e s  of warm (90-120'~) water  

cont inuously with only l imi t ed  s tock  water ing and irrigation use .  More than  

70 small  diameter  flowing we l l s  were loca ted  i n  1954 dur ing  a weil  inventory  

conducted i n  t h e  L i t t l e  Valley a r e a  by t h e  Department of Reclamation. A l a rge  

number of t hese  types  of we l i s  a r e  a l s o  known t o  e x i s t  i n  t h e  Bruneau  valley^ 



These we l l s  collectively represen? a  s i g n i f i c a n t  discharge from t h e  a q u i f e r  

system and should be plugged t o  preserve  t h e  ground-water resource .  

The e l eva t ion  of t h e  water su r face  i n  wel l s  i n  t h e  Bruneau subarea  i s  

presented  i n  f i g u r e  18 The land su r face  e l eva t ion  of wel l s  t h a t  flow under 

a r t e s i a n  p res su re  axe a l s o  presented  i n  t h e  f i g u r e .  The va lues  i n d i c a t e  a  

genera l  ground-water gradient  from t h e  south t o  t h e  no r th ,  D i f f e ren t  water-  

l e v e l  e l eva t ions  a r e  found with depth.  ?lie l imi t ed  d a t a  on water - leve l  e leva-  

t i o n s  i n d i c a t e  t h a t  l ave r  l e v e l s  a r e  found i n  L i t t l e  Valley and Bruneau Valley 

than i n  t h e  surrounding a r e a s  Tnls would i n d i c a t e  t h a t  t h e s e  a reas  a r e  t h e  

loca t ions  of ground-water d i scha rge .  

Water-level dec l ines  have been noted i n  t h e  L i t t l e  Valley p o r t i o n  of  t h e  

Bruneau suba rea -  The hydrograph from well  7s 5 E  19ccc i n d i c a t e s  a  s t eady  de- 

c l i n e  i n  water l e v e l s  from 1953 t o  t h e  present  ( f i g ,  1 9 ) .  The dec l ine  averaged 

1-foot pe r  year  t o  1966 and 1 5  f e e t  p e r  year  from 1966 t o  t h e  p r e s e n t .  A 

second w e l l ,  7S 5E 18bcl ,  had an average dec l ine  o f  1-foot  p e r  yea r  f o r  t h e  

per iod  1945-1966. Long term records  of water  l e v e l s  on two we l l s  i n  t h e  

Bruneau Valley d i d  not  shcw any s i g n i f ~ i a n t  dec l ines  o r  r i s e s  ( f i g ,  1 9 ) .  

The hydrograph d a t a  i n d i c a t e  t h a t  t h e  sum of a r t i f i c i a l  and n a t u r a l  d ischarge  

has not  exceeded t h e  recharge t o  t h e  a q u i f e r  systems i n  Bruneau Val ley ,  bu t  

has exceeded t h e  recharge in L i t t l e  Val iey .  

The ground water  i n  t h e  Bruneau subarea  i s  of  sodlum-bicarbonate type .  

The t o t a l  d isso lved  s o i i d s  range from 200 t o  400 ppm. The water  i s  gene ra l ly  

not  hard ,  but  does have excess ive  concent ra t ions  of f l u o r i d e s .  

Indian Cove Subarea 

The Indian Cove subarea  inc ludes  t h e  ground-water development along 

t h e  south bank. of  t h e  Snake River i n  t h e  e a s t e r n  edge of  t h e  s tudy a r e a .  The 
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ground-water resource i n  the  subarea i s  important pr imar i ly  as  a source of 

domestic and stock watering supp l i e s ,  No major i r r i g a t i o n  supp l l e s  a r e  de- 

r ived  from ground water i n  the  a rea  

The deep ground water i n  t h e  Indian Cove subarea i s  bel ieved t o  be  

der ived  p r i m a r i l y  from recharge i n  the  Owyhee u p l i f t ,  P r e c i p i t a t i o n  and irri- 

ga t ion  r e t u r n  flow i s  be l ieved t o  supply some recharge t o  the  shallow ground- 

water  a q u i f e r  i n  s e c  1 and 4 ,  T. 6 S , ,  R .  7 E ,  The t o t a l  q u a n t i t y  of water  

der ived  from t h i s  source i s  unknown. 

Four geologic formations may be important as aqu i fe r s  i n  the  Indian Cove 

subarea :  T e r t i a r y  S i l i c i c  Volcanics, Banbury Basa l t ,  Glenns Ferry Formation 

and Recent alluvium. S i l i c i c  volcanics were encountered i n  only one wel l  

i n  t h e  subarea a t  a depth o f  approximately 4,000 f e e t .  The we l l ,  65 8E 28cd, 

de r ives  water  from t h e  Glenns Ferry Formation and Banbury Basal t  i n  add i t ion  

t o  t h e  s i l i c i c  volcanics ,  The d a t a  a r e  not ava i l ab le  t o  determine t h e  poten- 

t i a l  o f  t h e  s i l i c i c  volcanics  as  an a q u i f e r  i n  t h i s  a r e a .  Deep wel ls  i n  t h e  

nor thern  por t ion  of t h e  subarea encounter t h e  Banbury Basal t  a t  depths g r e a t e r  

than 2,000 f e e t :  Wells der ive  water  from t h i s  formation only i n  t h i s  po r t ion  

of the  a r e a .  The wel ls  y i e l d  only small  q u a n t i t i e s  o f  water and a r e  not  an 

accura te  r ep resen ta t ion  of the  p o t e n t i a l  production from the  a q u i f e r o  The 

Glenns Ferry Formation i s  in t e rcep ted  by many wel ls  i n  the  Indian Cove sub- 

a rea .  Most of these  wel ls  y i e l d  only small  q u a n t i t i e s  o f  water .  Well 65 6 E  

12cc penet ra ted  more than 800 f e e t  of t h e  formation and y ie lded  only 50 gpm 

The Recent alluvium along t h e  Snake River i s  an important a q u i f e r  i n  the  

Indian Cove subarea.  Most of t h e  domestic we l l s  i n  t h e  a r e a  n e a r  t h e  r i v e r  

a r e  shallow and obta in  water from t h i s  m a t e r i a l  and t h e  upper por t ion  of t h e  

Glenns Ferry Formation. Yields t o  we l l s  a r e  gene ra l ly  low, 



Most of t h e  wel l  de-velopment i n  t h e  Indlan Cove subarea i s  f o r  domestic 

usage. The wells a r e  gene ra l ly  l e s s  than 200 f e e t  i n  depth. & e l l s  have been 

d r i l l e d  i n  excess  of  4,000 f e e t  i n  t h e  subarea bu t  produce only small  quan t i -  

t i e s  of water .  

Two sha l low we l l s ,  6S 6E l l b a a  and 65 7E 3ddc, have been operated as  

observat ion wells by t h e  U; S. Geological Survey, The s h o r t  record obtained 

from these  w e l l s  does not  i n d i c a t e  t h a t  any water - leve l  d e c l i n e  has  occurred.  

The q u a l i t y  of  ground water  i n  t h e  Indian Cove subarea v a r i e s  with t h e  

geologic formation from which it i s  obta ined .  The well  a t  t h e  Bruneau Dunes 

S t a t e  Park i n  s e e .  1 2 ,  T ,  6  S . ,  R. 6 E, ob ta ins  water from t h e  Glenns Fer ry  

Formation with a  d i s so lved  s o l i d s  content  of  920 ppm. The q u a l i t y  of water  

from the  o t h e r  formations i n  t h e  Indian Cove subarea has  not  been determined. 

I n t e r r e l a t i o n s h i p  of  Subareas 

The subareas  descr ibed  previous ly  a r e ,  with the  except ion  of  one a r e a ,  

hydrologica l ly  i n t e r r e l a t e d .  The Upper Reynolds Creek subarea ,  descr ibed  

only b r i e f l y ,  i s  considered t o  be a  c losed  ground-water b a s i n .  The configura-  

t i o n  of t h e  g r a n i t i c  rock i s  be l ieved  t o  e f f e c t i v e l y  prevent  any ground-water 

outflow from t h e  b a s i n .  

One of t h e  most continuous a q u i f e r s  i n  t h e  s tudy a r e a  i s  t h e  h o t ,  a r t e s i a n  

system encountered i n  t h e  Ctlalters Ferry,  Oreana, Grand View and Bruneau sub- 

a r e a s ,  The ex ten t  t o  which wel l  development i n  one subarea  w i l l  a f f e c t  another  

i s  dependent on t h e  d i s t a n c e  between we l l s  and t h e  c o n t i n u i t y  and hydrologic 

c h a r a c t e r i s t i c s  of t h e  a q u i f e r  system. The c o n t i n u i t y  and hydrologic charac- 

t e r i s t i c s  of t h e  a q u i f e r  between t h e  Oreana and Grand View subareas  i s  unknown. 

The p resen t  development has  not  r e s u l t e d  i n  mutuai i n t e r f e r e n c e  between wel l s  

i n  d i f f e r e n t  subareas ,  Although well  development i s  now occurr ing  i n  t h e  a r e a  



between t h e  groups of we l l s  i n  t h e  Grand View and Bruneau subareas ,  t h e  degree  

o f  hydrologic in terconnect ion  and poss ib le  mutual i n t e r f e r e n c e  i s  unknown, 

The present  knowledge of t h e  a q u i f e r  does not  suggest  t h a t  a  ground-water b a r -  

r i e r  o r  s i g n i f i c a n t  change i n  a q u i f e r  ma te r i a l  would be p resen t  between t h e s e  

a r e a s .  

The shal lower  a q u i f e r  systems i n  the  Glenns Ferry Formation a r e  hydro- 

l o g i c a l l y  connected t o  t h e  deeper a q u i f e r s .  Although the  v e r t i c a l  pe rmeab i l i ty  

of t h e  sediments i s  gene ra l ly  very low, a  lowering of water l e v e l  i n  t h e  deep- 

e r  aqu i fe r s  w i l l  have an a f f e c t  on the  upper system. 

The d e t a i l e d  hydrologic r e l a t i o n s h i p s  between aqu i fe r s  i n  nor thern  Owyhee 

County cannot be determined a t  t h i s  time because of an absence o f  d a t a  i n  many 

por t ions  of t h e  a r e a ,  For present  admin i s t r a t ive  uses ,  however, t h e  subarea 

boundaries noted i n  t h i s  r epor t  can be assumed t o  be e f f e c t i v e  hydrologic  bound- 

a r i e s ,  

Recharge-Discharge C h a r a c t e r i s t i c s  

Ground-water flow i n  the  s tudy a r e a  i s  be l ieved t o  be from t h e  Owyhee 

Mountains toward t h e  Snake River ,  AT important ques t ion  which must be  answered 

with r e spec t  t o  t h e  ground-water resource  involves  the  t o t a l  q u a n t i t y  o f  water  

t h a t  flows i n  t h e  system. E s s e n t i a l l y  a l l  o f  t h e  recharge t o  t h e  a r t e s i a n  

a q u i f e r  systems i n  the  s tudy a r e a  occurs i n  t h e  Owyhee Mountains and uplands.  

The ground water  flows through the  volcanic  rocks which make up much of t h e  

mountain mass t o  t h e  lowland a r e a s .  Recharge t o  t h e  overlying formations i s  

accomplished by leakage upward. Some deep c i r c u l a t i o n  and hea t ing  o f  ground 

water i n  t h e  volcanic rocks takes  p lace  as  i s  evidenced by t h e  thermal q u a l i -  

t i e s  of almost a91 of the  ground water  i n  t h e  s tudy a rea .  The v e r t i c a l  

v a r i a t i o n  i n  a r t e s i a n  p ressu re ,  water temperature and water  q u a l i t y  i n  the  



formations ove r ly ing  t h e  s l l l c i c  volcanic  rocks is t h e  r e s u l t  o f  t h e  v a r i a -  

t i o n s  i n  upward leakage of water  from t h e  underlying ma te r i a l s  and t h e  h igh  

r a t i o  of  horxzonta l  t o  v e r t l c a l  permeabl l i ty .  The a r t e s i a n  p res su re  i n  t h e  

a q u i f e r  system i s  g r e a t  enough t o  cause deep wel l s  t o  flow a t  land su r face  a t  

almost a l l  locations near  t h e  Snake River .  One hundred pounds p e r  square inch 

(ps i )  a r t e s i a n  p res su res  have been noted a t  s e v e r a l  l o c a t i o n s ,  

The d ischarge  characteristics of  t h e  a q u i f e r s  appear t o  be t h e  primary 

f a c t o r s  c o n t r o l i l n g  t h e  t o t a l  q u a n t i t y  of  water  flowlng i n  t h e  system. Several  

poss ib l e  avenues f o r  discharge from the  a q u i f e r s  e x l s t  i n  t h e  s tudy a rea .  The 

aqu i fe r s  may (1) discharge ground water t o  t h e  Snake Ri\ier, (2)  cont inue under 

t h e  r i v e r  and d ischarge  i n  some unknown manner no r th  of  t h e  r i v e r ,  and (3) d i s -  

charge by leakage t o  t h e  overlying formations and t o  land sur face . .  

The a q u l f e r s  a r e  n o t  be l i eved  t o  d ischarge  t o  t h e  Snake River  from t h e  

C .  J ,  S t r l k e  Dam s l t e  downstream i n  t h e  s tudy a r e a .  Thls  reach of  t h e  r i v e r  

i s  under la in  almost exc lus ive ly  by t h e  sediments of  t h e  Glenns Fer ry  Formation. 

The v e r t l c a l  permeabl l i ty  of  t h i s  formation i s  known t o  be  low. Several  we l l s  

d r i l l e d  near  the  r i v e r  provlde d a t a  t h a t  l n d l c a t e  t h e  r i v e r  i s  not  d i r e c t l y  

connected t o  the  ground-water system. The drillers' logs from wel l s  4S 2E 6ca 

and 3s 1 E  35dac i n d r c a t e  t h a t  b lue  sha le  o r  c l a y  (Glenns Fer ry  Formation) was 

encountered below t h e  s o i l  l e v e l  t o  t h e  bottom of  t h e  w e l l s l  The f i r s t  water  

was encountered dur lng  d r i l l i n g  approximately 200 f e e t  below t h e  l e v e l  of t h e  

r i v e r ,  The water l e v e l s  rose  i n  t h e  we l l s  t o  approximately 10 t o  20 f e e t  

above r i v e r  l eve l .  Well 5 S  4E 34ebl nea r  C.  J. S t r i k e  Dam pene t r a t ed  nea r ly  

500 f e e t  of  the  Glenns Ferry Formation b e f o r e  encounter ing a significant 

quant i ty  of  ground water  The reach of  t h e  Snake River from C.  J, S t r i k e  Dam 

t o  the  western edge o f  t h e  s tudy  a r e a  was t r a v e r s e d  by boat  t o  l o c a t e  any 



sp r ing  d ischarge  i n t o  the  r i v e r .  E l e c t r i c a l  conducrlvity and warer temperature 

were checked approximately every m l l e .  No significant spr ings  nor change i n  

the  temperature o r  electrical conductivi ty of t h e  r i v e r  water were noted.  I t  

i s  concluded from these  d a t a  t h a t  the  Snake River i s  not  h y d r a u l ~ c a l i y  con- 

nected t o  t h e  ground-water system i n  t h i s  reach of t h e  r i v e r .  Because of the  

f looding of C .  J .  S t r l k e  Reservoir,  d a t a  a r e  not a v a i l a b l e  above the  dam. 

Since t h e  sediments o f  the  Glenns Ferry Formation a r e  genera l ly  coarser  i n  

the  Bruneau subarea than f u r t h e r  downstream, a g r e a t e r  p o s s i b i l i t y  f o r  s i g -  

n i f i c a n t  in terconnect ion  between the  r i v e r  and the  ground-water system e x i s t s  

i n  t h e  reach above t h e   dam^ 

The second p o s s i b i l i t y  mentioned f o r  discharge from the  a q u l f e r  systems 

i n  t h e  s tudy a r e a ,  flow under t h e  r i v e r  t o  the  nor th ,  cannot be resolved a t  

t h i s  t ime. S u f f i c i e n t  d a t a  a r e  not  a v a i l a b l e  i n  a major por t ion  of t h e  a rea  

nor th  of the  r i v e r  t o  determme the  ex ten t  of t h e  a q u ~ f e r s  

The most l o g i c a l  explanat ion f o r  dlscharge from t h e  a q u l f e r  systems i n  

nor thern  Owyhee County i s  leakage t o  the  overlying aqu l fe r s  and eventual  d l s -  

charge by wel ls  and evapot ranspi ra t ion  Even though t h e  v e r t i c a l  permeabil i ty 

of t h e  sedimentary formarions i s  low, a l a rge  a r e a  i s  av.ailable f o r  upward 

leakage. This mechanism f o r  dlscharge from the  a q u i f e r  syjtem sugges ts ,  how- 

ever ,  t h a t  the  t o t a l  quant i ty  of water movlng i n  t h e  a q u i f e r  system i s  no t  

g r e a t .  Before we l l s  were developed, a po r t ion  of the  discharge probably oc- 

curred from s p r m g s  located nea r  the  mountain f r o n t  *here the  sedimentary 

formations a r e  r e l a t i v e l y  t h i n .  The l n i t l a l  well  development decreased o r  

stopped t h i s  "overflow discharge."  An example of t h i s  phenomenon is t h e  hot  

spr ing  connected t o  t h e  a r t e s i a n  aqu i fe r  system i n  t h e  Oreana subarea .  The 

apparent gradient  o r  s lope  of the  water su r face  i n  t h e  study a r e a  i s  thus  



pr imar i ly  t h e  e f f e c t  of discharge from the  a q u i f e r  system as  a r e s u l t  of wel l  

development, A q u a n t i t a t i v e  assessment of t h e  annual y i e l d  o r  quan t i ty  of 

water recharged t o  t h e  aqu i fe r  system was not  made during t h e  i n v e s t i g a t i o n .  

Ground-Water Qual i ty  

Water q u a l i t y  analyses a r e  presented i n  t a b l e  2 f o r  48 wel ls  and sp r ings  

i n  the  nor thern  Owyhee County study area .  Eighteen samples were c o l l e c t e d  

and analyzed f o r  t h i s  s tudy ,  Twenty-four samples were c o l l e c t e d  and analyzed 

i n  1953 f o r  t h e  s tudy performed by L i t t l e t o n  and Crosthwaite (1957) i n  t h e  

Bruneau-Grand View a rea .  The remainder of the  samples were analyzed e i t h e r  

by t h e  U; S. Geological Survey o r  by the  S t a t e  Health Department a t  var ious  

miscellaneous s i t e s  The d a t a  presented i n  t a b l e  2 inc lude  t h e  pH and tem- 

pe ra tu re  of t h e  water ,  t h e  t o t a l  d isso lved s o l i d s ,  a l k a l i n i t y  (CaC03) and 

hardness (CaC03), t he  ca t ions  and anions i n  p a r t s  p e r  mi l l ion  (ppm) and t h e  

sodium-adsorption r a t i o  (SAR). The accuracy i s  considered good f o r  the  o l d e r  

analyses bu t  only f a i r  f o r  t h e  1968 analyses because o f  t h e  imbalance of t o t a l  

anions and c a t i o n s .  Poss ib le  sources of e r r o r  a r e  t h e  omission of s i l i c a  i n  

the  analyses and the  c a l c u l a t i o n  of brcarbonate from t h e  a l k a l i n i t y  d a t a .  

The d a t a  presented i n  t a b l e  2 i n d i c a t e  t h a t  t h e  water  i s  predomrnately 

of sodium-bicarbonate type .  Calcium i s  genera l ly  t h e  second major ca t ion  and 

s u l f a t e  t h e  second major anion, The o the r  significant anion i n  the  analyses 

i s  f l u o r i d e .  

The va r ra t ions  i n  ground-water q u a l i t y  i n  the  s tudy a r e a  a r e  shown graph- 

i c a l l y  i n  f igu re  20 by "pat tern" diagrams a t  t h e  loca t ions  o f  t h e  wells  [Hem, 

1959, p .  124). These diagrams show t h e  chemical c o n s t i t u e n t s  of t h e  water  

i n  equivalents  per  ml l l ion  (epm) by a p a t t e r n  p l o t  of 3 ca t ions  and 3 anions.  

The q u a l i t y  of water i n  t h e  L l t t l e  Valley and Bruneau Valley a reas  i s  more 
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cons i s t en t  than t h a t  found i n  t h e  remainder of t h e  a r e a  The water i s  of 

sodium-bicarbonate type with a  l e s s e r  amount of  s u l f a t e ,  The percentages of 

calcium and magnesium a r e  very small  Lesser amounts of sodium and b i c a r -  

bonate a re  found i n  L i t t l e  Valley and Upper Bruneau Valley than  i n  Lower 

Bruneau Valley.  These changes may be r e l a t e d  t o  t h e  Hot Spring f a u l t  and 

the  change i n  th ickness  of t h e  sediments of  t h e  Idaho Formation ( L i t t l e t o n  

and Crosthwaite,  1957).  The same chemical c h a r a c t e r i s t i c s  a r e  common t o  t h e  

deep wells  south and west of Grand View i n  t h e  Grand View subarea .  Fu r the r  t o  

t h e  west i n  t h e  Oreana subarea ,  s eve ra l  of  t h e  h o t ,  a r t e s i a n  we l l s  obta in  water  

with s i m i l a r  chemical c h a r a c t e r i s t i c s .  Three wells  near  Walters Ferry i n  t h e  

Walters Fer ry  subarea a l s o  had s i m i l a r  chemlcal c h a r a c t e r i s t i c s .  

A l a rge  percentage of we l l s  sampled i n  t h e  western p o r t i o n  of t h e  s tudy 

a rea  had water  q u a l i t y  c h a r a c t e r i s t i c s  d i f f e r e n t  from t h e  p a t t e r n  described 

above. 'Wells p e n e t r a t i n g  t h e  Glenns Ferry Formation south  of  Grand View and 

near  Oreana had a  calcium-bicarbonate type water .  The predominance of calcium 

may be t h e  r e s u l t  of  concent ra t ions  of calcium i n  evapor i t e  d e p o s i t s  a s soc i -  

a t ed  with t h e  Glenns Fer ry  Formation, Several  wel l s  c l o s e r  t o  t h e  r i v e r  i n  

t h e  Oreana subarea have s i m i l a r  c h a r a c t e r i s t i c s  except t h a t  sodium is t h e  

major c a t i o n ,  More base  exchange of  sodium f o r  calcium and magnesium probably 

has occurred by t h i s  p o i n t .  The we l l s  near  t h e  Snake River  a l s o  had a  g r e a t e r  

concent ra t ion  of  s u l f a t e ,  which a l s o  may be a s soc ia t ed  with t h e  Glenns Ferry 

Formation. Calcium-bicarbonate type  water i s  c h a r a c t e r i s t i c  of t h e  wel l  i n  

the. extreme western p o r t i o n  of t h e  s tudy a rea  This  well  ob ta ins  water  from 

the  Poison Creek Formation. 

The previous d i scuss ion  i n d i c a t e s  t h a t  sodium i s  t h e  predominant c a t i o n  

and b icarbonate  t h e  primary anion of  ground water  i n  t h e  s tudy a r e a ,  Contours 



of t h e  concent ra t ions  of sodium i n  epm a re  presented  i n  f i g u r e  21. The con- 

cen t r a t ions  of sodium i n  the  ground water gene ra l ly  inc rease  from t h e  south t o  

t h e  nor th ,  t h e  d i r e c t i o n  of ground-water flow. This  p a t t e r n  i s  expected be- 

cause of two f a c t o r s :  sodium i s  leached from t h e  rock ma te r i a l  by t h e  ground 

water,  and sodium rep laces  e i t h e r  calcium or  magnesium i n  t h e  water  by base 

exchange. The lowest concent ra t ions  of  sodium would thus  be  expected n e a r e s t  

t h e  mountain f r o n t .  The b icarbonate  concent ra t ions  a r e  gene ra l ly  lower near  

t h e  mountain f r o n t  and inc rease  towards the  r i v e r  The a r e a  of  lowest b i c a r -  

bonate concent ra t ion  i s  i n  t h e  Bruneau subarea south of  t h e  Hot Spring f a u l t .  

The b icarbonate  concent ra t ion  i s  important a s  it i s  needed i n  t h e  replacement 

of calcium and magnesium by sodium, The concent ra t ion  of calcium i s  genera l -  

l y  h igher  i n  t h e  co ld  water  a q u i f e r s  i n  t h e  subarea .  This  p a t t e r n  might be 

explained by the  increased  r a t e  of  base exchange of  sodium f o r  calcium with i n -  

creased temperature.  The p a t t e r n  of  f l u o r i d e  concent ra t ions  a r e  presented  i n  

f i g u r e  22, The genera l  a r eas  of  high concent ra t ions  may be a s soc ia t ed  with 

t h e  s i l i c i c  vo lcan ic  rocks and t h e  movement o f  warm water  from t h i s  formation.  

The concent ra t ions  of  f l u o r i d e  shown a re  some of  t h e  h ighes t  i n  t h e  n a t i o n "  

The concent ra t ions  of t h e  t o t a l  d isso lved  s o l i d s  a r e  presented  a r e a l l y  i n  f i g -  

u r e  23. Most of  t h e  va lues  a re  below 400 ppm. The samples obtained from t h e  

sand a q u i f e r  of t h e  Glenns Ferry Formation nea r  Oreana have concent ra t ions  o f  

t o t a l  d isso lved  s o l i d s  l e s s  than 200 ppm, 

Two of t h e  c h a r a c t e r i s t i c s  t h a t  a r e  most important i n  determining t h e  

q u a l i t y  of water  f o r  i r r i g a t i o n  purposes a r e  t o t a l  d i s so lved  s o l i d s  and r e l -  

a t i v e  propor t ion  of  sodium t o  o t h e r  c a t i o n s .  A l l  bu t  one of  t h e  samples 

obtained i n  no r the rn  Owyhee County have lower l e v e l s  of t o t a l  d isso lved  s o l i d s  

than t h e  recommended maximum (Richards and o t h e r s ,  1954, p .  70) .  Thus, from 



FIGURE 21. Contours of concent ra t ions  of sodium i n  epm i n  nor thern  Owyhee 

County 

FIGURE 22. 
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Contours of concent ra t ions  of  f l u o r i d e  i n  epm i n  nor thern  Owyhee 

FIGURE 23.  Contours of t o t a l  d i s so lved  s o l i d s  from samples i n  no r the rn  

k y h e e  County 
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t h l s  c r i t e r i a ,  t h e  ground water  i n  t h e  s tudy a r e a  i s  acceptable  f o r  irrigation 

purposes 

The suitability of ground water  f o r  i r r l g a t l o n  purposes depends i n  p a r t  

upon t h e  c h a r a c t e r i s t i c s  of  t h e  s o i l  t o  which i t  i s  app l i ed .  The sodium- 

adsorpt ion r a t i o  (SAR) i s  an empirrcal  r e l a t i o n s h i p  r e l a t i n g  t o  t h e  adsorpt ion  

of sodium by t h e  s o i l  t o  which it i s  be ing  added (Richards and o t h e r s ,  p .  7 2 ) .  

The a l k a l i  hazard involved i n  t h e  use of  water  f o r  i r r i g a t i o n  i s  determined by 

both t h e  absolu te  and r e l a t i v e  concent ra t ions  o f  t h e  c a t i o n s ,  I f  t h e  pro-  

por t ion  of  sodium i s  h igh ,  t h e  a l k a l i  hazard i s  h igh .  I f  calcium and magnesium 

predominate, t h e  a l k a l i  hazard i s  low (Richards and o t h e r s ,  1954, p ,  2 2 ) .  A 

r a t i o  of t hese  ions  i s  u s e f u l  as  an Index of t h e  sodlum hazard of t h e  water .  

The SAR i s  def lned  as  fol lows i n  epm: 

Na 

SAR = 

I r r i g a t i o n  waters  may be  c l a s s i f i e d  using t h e  SAR value and e i t h e r  e l e c t r i c a l  

conduct iv i ty  o r  t o t a i  d isso lved  s o i i d s .  Since e l e c t r i c a l  conduct iv i ty  va lues  

were not  obtained i n  t h e  d a t a  c o l l e c t e d  during 1968, t o t a l  d i s so lved  s o l i d s  

a re  used on t h e  o rd ina te  of  t h e  graph.  The dlagram f o r  t h e  c l a s s i f i c a r i o n s  of  

i r r i g a t i o n  waters ,  p resented  by Richards and o the r s  (1954, p ,  80) ,  i s  present -  

ed f o r  t h e  s tudy a r e a  i n  f i g u r e  24 .  A r a t i o  of t o t a l  d isso lved  s o l i d s  t o  

e l e c t r i c a l  conduct iv i ty  of 0~64 (an average s u g ~ e s t e d  by Richards and o t h e r s ,  

1954, p .  8Oj was used t o  de r ive  t h e  diagram. 

S ix ty-n ine  pe r  cent  o f  rhe wel l s  sampled i n  nor thern  Owyhee County had 

a  loci sodium o r  a l k a l i  hazard Twenty-two pe r  cent o f  t h e  samples had medium 

sodium hazard;  s i x  smples  had hlgh t o  very high sodium hazard.  Most of  t h e  



FIGURE 24.  S u i t a b i l i t y  of  water  f o r  i r r i g a t i o n  i n  nor thern  Owyhee County 



wells  sampled had a medium s a l i n i t y  hazard. These c l a s s i f i c a t i o n s  a r e  based 

on an average s o i l  with r e s p e c t  t o  t e x t u r e ,  i n f i l t r a t i o n ,  d ra inage ,  and o t h e r  

f a c t o r s .  Medium s a l i n i t y  water  can be used i f  a moderate amount o f  leaching 

occurs.  The medium and high sodium water  can only be e f f e c t i v e l y  used i n  

coarse gra ined  s o i l s  with good permeabi l i ty .  Many of  t h e  s o i l s  i n  t h e  s tudy  

a rea  a r e  f i n e  grained and only l imi t ed  leaching occurs .  Care should be taken 

i n  a reas  where ground water  with a high sodium content  is used f o r  i r r i g a t i o n  

t o  prevent  a l k a l i  accumulation, 

Th i r ty - f ive  of  t h e  we l l s  sampled i n  t h e  Owyhee County s tudy  a r e a  do not  

meet the  U. S. Publ ic  Health Serv ice  dr inking  water  s tandards  f1962) because 

of an excess of f l u o r i d e .  Almost a l l  of  t h e  wel l s  sampled i n  t h e  s tudy a r e a  

meet these  s t anda rds  with r e spec t  t o  t o t a l  d isso lved  s o l i d s  (500 ppm) and 

concent ra t ion  of i r o n ,  s u l f a t e ,  c h l o r i d e ,  and n i t r a t e .  

WRER RIGHTS 

The Department of  Reclamation has on f i l e  253 permits  o r  l i c e n s e s  f o r  t h e  

withdrawal of  ground water  w i th in  t h e  s tudy a r e a .  These i n d i c a t e  a p o t e n t i a l  

discharge of 1,049 c f s  f o r  domestic uses and t h e  i r r i g a t i o n  of  58,500 a c r e s .  

The d i s t r i b u t i o n  o f  ground-water f l l i n g s  by s e c t i o n  a r e  shown i n  f i ~ u r e  25. 

The l a r g e s t  grouping o f  ground-water f i l i n g s  i s  i n  t h e  Bruneau subarea .  

A p o t e n t i a l  d ischarge  of  300 c f s  e x i s t s  i n  a 29 square mile  a r e a  i n  western 

L i t t l e  Valley.  F i l i n g s  a re  a l s o  grouped i n  t h e  Shoofly Creek v a l l e y ,  Cas t l e  

Creek-Oreana a r e a  and i n  t h e  western po r t ion  of  t h e  s tudy a r e a .  

No r e s t r i c t i o n  on ground-water f i l i n g s  i s  p re sen t ly  i n  f o r c e  i n  t h e  

northern Owyhee County s tudy a r e a ,  New lands a r e  being opened i n  a reas  where 

a ground-water p o t e n t i a l  e x i s t s .  Twenty-five app l i ca t ions  t o  d i v e r t  ground 

water  were approved i n  1967 and f o r t y - f o u r  i n  1968 i n  the  nor thern  Owyhee 
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County study area  (Ralston,  1968 and 1969). 

SUMMARY AND COKCLUSIONS 

The occurrences of ground water  vary  widely i n  the  s tudy a r e a ,  The 

T e r t i a r y  S i l i c i c  Volcanics a r e  be l ieved t o  be  important  as  a q u i f e r s  only i n  

the  Bruneau and L i t t l e  Valley a r e a s .  Although we l l s  have encountered t h e  f o r -  

mation i n  o the r  po r t ions  of the  s tudy a r e a ,  d a t a  a r e  i n s u f f i c i e n t  t o  de termine  

i t s  t r u e  importance a s  an a q u i f e r .  More permeable zones wi th in  t h i s  format ion  

may hold a  la rge  p o t e n t i a l  f o r  f u t u r e  well  development. The Poison Creek For- 

mation i s  important a s  an a q u i f e r  only i n  t h e  western h a l f  of t h e  s tudy a r e a .  

The y ie lds  a r e  genera l ly  low from t h i s  formation,  The Banbury Basa l t  i s  very  

important a s  an aqu i fe r  i n  the  Bruneau, L i t t l e ,  Shoofly and Cas t l e  Creek 

v a l l e y s .  Fur ther  t o  the  west,  t he  formation i s  encountered only a t  s c a t t e r e d  

loca t ions .  The formation may be very permeable o r  r e l a t i v e l y  impermeable 

depending upon the  number of open j o i n t s  and f r a c t u r e s  i n  the  rock .  The 

Glenns Ferry Formati-on i s  the  most widespread aqu i fe r  i n  t h e  s tudy a r e a .  The 

formation genera l ly  has a  low permeabi l i ty  b u t  supp l i e s  enough water  f o r  do- 

mest ic  and small  i r r i g a t i o n  usage. Sand beds i n  the  Glenns Ferry Formation 

near  Oreana provide good aqu i fe r s  and y i e l d  sufficient q u a n t i t i e s  of water  

f o r  i r r i g a t i o n  purposes. The Recent alluvium along the  Snake River i s  import- 

an t  as an a q u i f e r  a t  s eve ra l  l oca t ions  i n  the  s tudy area .  Shallow wells  nea r  

Grand View and Indian Cove der ive  domestic supp l l e s  from t h i s  m a t e r i a l .  

Almost a l l  of the  ground water i n  the  s tudy area  i s  derived from pre -  

c i p i t a t i o n  on t h e  Owyhee Mountains and u p l i f t .  Heating of a  po r t ion  of the  

ground water occurs a t  g rea t  depths,  and causes most of the  ground water 

i n  the  s tudy a r e a  t o  be thermal ,  The primary mechanism f o r  discharge from 

the  a q u i f e r  system i n  the  Ter t i a ry  S i l i c i c  Volcanics and Banbury Basalt  i s  



bel ieved  t o  be seepage upward i n t o  t h e  over lymg formations.  The Snake River 

i s  not  be l ieved  t o  be h y d r a u l i c a l l y  connected t o  t h e  gene ra l  a q u i f e r  system 

from the  C ,  J, S t r i k e  Dam downstream t o  the  edge of t h e  s tudy a r e a ,  The t o t a l  

recharge t o  the  aqu i fe r s  i s  thus  be l ieved  t o  be l imi t ed  i n  q u a n t i t y .  

S i g n i f i c a n t  dec l ines  i n  water  l e v e l s  a r e  occurr ing  i n  t h r e e  po r t ions  of 

t h e  s tudy a rea :  L i t t l e  Valley i n  t h e  Bruneau subarea,  Shoofly Valley i n  t h e  

Grand View subarea and Cas t l e  Creek v a l l e y  i n  t h e  Oreana subarea Well hydro- 

graphs i n d i c a t e  t h a t  t h e  water  l e v e l  i s  lowering a t  t h e  r a t e  o f  one t o  one and 

one-half f e e t  p e r  year  i n  t h e  a q u i f e r s  i n  t h e  Banbury Basa l t  and s i l i c i c  volcan- 

i c s  i n  L i t t l e  Valley.  Declines a t  a  s i m i l a r  r a t e  have occurred i n  t h e  a q u i f e r  

i n  t h e  Banbury Basal t  i n  Shoofly Valley.  The water  l e v e l s  i n  we l l s  tapping the  

ho t ,  a r t e s i a n  a q u i f e r  i n  t h e  Banbury Basal t  and Poison Creek Formation i n  t h e  

Cas t l e  Creek v a l l e y  have lowered approximately 90 f e e t  s i n c e  1959. The d e t a i l s  

of t h e  dec l ine  a r e  not  known although 1 2  f e e t  of change was noted  i n  a  well  

from sp r ing ,  1967 t o  sp r ing ,  1968, Some d e c l i n e  i n  water  l e v e l s  may a l s o  

be occurr ing i n  the  western p o r t i o n  of t h e  s tudy a rea  along t h e  Snake River .  

The water  l e v e l s  i n  t h e  above mentioned a reas  a r e  dropping because t h e  

t o t a l  discharge from t h e  a q u i f e r  system i s  exceeding t h e  t o t a l  recharge .  The 

t o t a l  discharge i s  made up of t h e  n a t u r a l  d ischarge  from t h e  a q u i f e r  system 

and the  a r t i f i c i a l  d ischarge  by w e l l s .  The discharge from we l l s  causes a  

lowering of water  l e v e l s  and thus  a  decrease i n  n a t u r a l  d i scha rge ,  I f  wel l  

development i s  i n i t i a t e d  and maintained a t  a  l e v e l  below t h e  recharge r a t e  t o  

the  a q u i f e r  system, t h e  water  l e v e l s  w i l l  d ec l ine  only t o  t h e  po in t  where t h e  

recovered n a t u r a l  d ischarge  i s  equal  t o  t h e  wel l  discharge and then  tend  t o  

s t a b i l i z e .  However, i f  t h e  wel l  d ischarge  exceeds t h e  recharge ,  t h e  water  

l e v e l s  w i l l  cont inue t o  lower and not  s t a b i l i z e -  The r e l a t i v e  magnitudes of 



recharge and wel l  d ischarge  i n  t h e  a reas  of d e c l i n e  i n  n o r t h e r n  Owyhee County 

were not determined as p a r t  of t h i s  s tudy .  One remedial measure t h a t  should  

be undertaken i n  these  a reas  i s  t o  conserve t h e  water  by plugging o r  cap pin^: 

a l l  t h e  unused wel ls  and tu rn ing  o f f  t h e  f lowing w e l l s  dur ing  t h e  n o n i r r i g a -  

t i o n  season. 

The ground-water q u a l i t y  i n  much o f  Owyhee County i s  only f a i r  f o r  irri- 

ga t ion  because of a  medium s a l i n i t y  hazard ,  Such water  can only be used on 

lands where a  moderate amount of leaching occurs .  The s o i l s  i n  t h e  s tudy  a r e a  

a r e  genera l ly  f i n e  gra ined ,  l i m i t i n g  t h e  amount o f  leaching.  The ground-water 

q u a l i t y  i s  a l s o  only f a i r  f o r  domestic uses i n  some a reas  because of high 

f l u o r i d e  contents .  

RECOMMENDATIONS 

Pending f u r t h e r  s tudy,  a l l  o f  t h e  nor thern  Owyhee County s tudy a r e a  

should remain open f o r  f u t u r e  ground-water development. Several  a reas  have 

undergone water - level  dec l ine ,  however, and should be s tud ied  f o r  p o s s i b l e  

c r i t i c a l  des ignat ion  a t  a  l a t e r  d a t e ,  The L i t t l e  Valley a r e a  i n  the  Bruneau 

subarea should be s tud ied  f irst .  This s tudy should include a  water  budget 

f o r  the  es t imated  l i m i t s  of t h e  aqu i fe r  system t o  provide q u a n t i t a t i v e  i n f o r -  

mation f o r  water  r i g h t s  adminis t ra t ion ,  Tne a reas  of dec l ine  i n  the  Shoofly 

and Cas t l e  Creek va l leys  should subsequently be s tud ied  i n  a  s i m i l a r  manner. 

An i n t e n s i v e  program of water conservat ion should be i n i t i a t e d  i n  t h e  

s tudy a rea .  This  program should include both education and enforcement. The 

primary ob jec t ives  of t h i s  program should be t h e  plugging o r  capping of uncon- 

t r o l l e d  and improperly cased a r t e s i a n  we l l s  and t h e  enforcement of i r r i g a t i o n  

seasons and usages of appropriated q u a n t i t i e s .  
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